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aLpJj AjuJall ^jte> :Si-» ^ j^IU 


&jpjidaj*l) JiSk f jUau <ji jl*l! ^jIg 


3jj£* diij Sji -3 4 J&USM SjU ~2 * 4^1*3 -1 



( Jalil 05 ) :,JjVi..(^L>wS 

c^jI^-LsulB LiuiLuo! I jjJ CjLa^JpVl iyi«.b 

. ^Uuj {ja Ajiidj 
-1 

{1) (ja ^ {J SmII CjUlaJu JIUu * 

(jciioit sjLi aJvju 4j^^>Sn cju^&Uiii 
. ^)i«2Uu£t 

( 1 ) ttijS <> ( M ) JS^ii U * 

»4jjlaJi SAm&V| C1l51&US qa ^jJtfrliij ^JguS 
Ol>L ia^waO Ujtsu ^ULkj 

•( 1 )^jS«> 0 ) JSiU 

CjV3jl* ^ La 

T yr^jiVt lUill (1) A&jll «>( v ) J&tfi 

^ Alt JaLuij <Jj3k. (j-<aiij*»ij liLa “A 

? (1) AjaJjjll (ill a^^sj 
.^I jjljkl Jk 

u*l«.Vt ( 2 ) ^ijB (I) JS-fiB Ju, -2 
ijkilt gj^l! ^JAwSfl 

^jaIi ( v ) j<;,?,ii jelsj s.a'm 4 ^lj^6u 
.(J crlial! Jl*i8 

.uMi 

( 2 ) aIAjII ^1 U&l ^ u -<_, 

? jjkU gr^jl' o ^ ». wa^ J_ja 


7 (!>* 1 A^kL^a 
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( ia&> 08) Pu 

Jc, J j.^B ^j Cj\m $jj$ ^ j$^a o-a*i “1 



•( 1 ) Cy* (v) j (fy u* &**fl <-*J*j “t 

* 10 <^11 1 (j* <a3^)a]| CjULuJt t t ..V)5>l ~t_J 

PiJ ADP (O 18 ) AliijaiSl *Lo -U COj <j* ^a«ij (^) JfLiill £*Jbj “2 

.AjjiiaC. clAjjja. UJjSjj ^ flj ^JoaSI jli- (j^Liajl jy»k_ji jj^all IgjJa^aj Jjc t NADP + J 


♦ AJjUajS ^JoljLAJ c£llj £tli*j ^ oJA JUj t- aj< — 

^l)<j5Lj.u.1L J3 aa 1I ^4)^>*-saj*il cJj* 5, “3 

- * 

w<}jy^)aJi}| Ja.uaj £jJ*j 

AiauaLft ^Sllill j CjSLaH OO 2 CH 3 ^ £* 
. {2)Ai4$jli fjA 

? ^cjIaiII aj& <ja A n-Oi ViiJ i*\'&gj i jLo — 

.(I)aLSjSI jJA ^t_j)cJSJttii Jj-alic Cli> “4 

.AaitXA AaJsul AsLjbl -i*Jj <JjS Jaw^ll ^ jiSjp ^3 .^JlAa Joui j CMjJaj 

• tfLSjjoJi jjAA^ AiuJa! Juc Joia {jja-mSSfl jj£j3 jl^Jalj 4 jj-vaII ai* ^.. 


c^uCOi 


400 

^Js> + 4^>-«5U*Jl 

96000 


43000 

ATP + ^5Uci + 4 jA-aJ*Jl 

97000 

ATP+ NADPH+H r + 4 


(2)iiAjS 


? <Lj__)A»3ll b‘^A jJA ^tajjJAJ lib *~ 

A_k»-v^La_> ^ami (l)ASJJ^11 jj_yn ^C_l)i_JSjoJI ^3 4 JjaaK Cltj,. ^JS ^.LftjjjJ) ^jjaA^ jLu AajlLq ~5 

•(C 2 ) sjSja jL& 

? AjjUajSJI Ao*Jaa» ^A Iaj ?<-_jSjha11 1JA jA L* “1 

6 

.|j& ^)ftA JjJiikJ £A .i^lA ^1) cJ_yx3 cljl J^oHsl Ij ~t_5 

.^l)Aiuj5l <j«® -9->-ai*li iJjma ^yic. (illjj ljSjaII < _ s ic- Cjljjijll qa Ac-j a»a IjLj “a 


7 0”* 2 
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(JbUS 07) ,'w 

tiSjulwJii (JUdjIVi AjII J * Cji^^Ju-^adi (^H 1 ^UjuiLu* JJC- A-U^axll AJLui^jil (j£iJJ 

d**Z^ “4k ^ CjUiijjJi jjtj 

* Aullull *- i iLzkJklt AXuaLai djS \skjl “”1 
«* * s * 

"d Ai kjt i J I (N|) *Ujjj :15jjajli 

,/yljSk cJjImiV^ £y> Gi Cusa. :2^Jj3kjM 

. C (_f jOaua 

<jolj£ (JjjlwiVi G 2 Aj-oSit i/YiV\ :3 Aj^?>jJ1 

.C < J itiwott (_g JhimfaO 

. 2 ) (j^AmO»il (Jivl-i LjJjSi jJjSujVI G 3 AuxfLJ! y.nii% ;4AJ^3*jK 

,<u2 lg.j.4 ^ (4 <3 <2 t-jjlaJiSl ylj Gl < G2 < G3 ajj»£2! (Ji L&lc. 

.( 1 ) ^ <£aa ( 3 ^ t 2 jr ‘ 1 ^) J JJ*V! fdjSJfrJ aJsujIjj t$Jb Ajjjj*j ]1 ^jljjJI 



Cx)Li^-uull 


1 

(Ci) Ajj2il\ 
mV 


1.. .^— 1 > 1 fl Ti.. ij ^ ;j 7 


2 

N 2 jN, qxG 1 

mV 


Na jN,c«G 2 

mV 


4 

N 2 G 3 

mV 



(1)<W 

- ^ 1 ^ AsJajfi AiiLa^Jl j l^,\lr* CjL^ V> unit (jLv “1 

C^Juiukll ^JjiwLA Ajjj^y.Sl AJLwJ^)il (Jifiitf <jt (jiJ -2 
.(jJljS <Jil»-aVl /jliL* Ai=k t^jtnll l^Ldicrl -3 


? ^cSlSill ^alijuiU tiLo -4 
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c . —« 0*J c.Lki—*11 ^jjpSJyi j g> al b oj}j».La *jj*-a (2) Aau jll ~ TT 

A jft Uull ejjlall A V i Sl) SjuiI j^JI C.i.'ni ^j tC 

iajj j2 e jjliu ojLja-a ^Lucd ji*. ^^ic. JUoju 

Ajt-uis daii AjjLuaCt C^AjS^aj LijUtljl 
jwa UxJJ Aaaija (jJx^La iJ lc~ j$Jaj jjl&ll jl 

.(2) o -1 

J& Ajii l$l ) jimaS jJjjliij Ct /jiLx ^ic. 



J*6 Uxlt 


(2) j* £ ^jI Tuha ^jic. (Jn>i5u Ajc-I jail Aiull <BLm 

.(2) ASujjll ja Tj^Lixll (Jg ic> t Ah/i jSLa! (Ji-u!u Ijil ^jjjaall L-uS jil! 

( 2 ^) CJ . fj-n\ J ^ylc. j$Ja S^Lall 3J&.J ^3 (1) Aiujll j* 3 <JJ?j 11 Aic. “ 


■ 4 Aj J^all Ailc. cU ( Jj auj tJtll (^La>6 (J^ xjj 
jiVi (2) ASjj^II <3* L-^jau “*1 

? AlLaJtt *>^A> (2jr) jl^-aJl (^5 jIuia ^^Icr Igoki ^wtSiSl JjUaiSj *\ <_jy& —2 

• fc £ L u tt* i i j Tuu A ^ 5 !^ Jjjjj/ifl JJJtfc AjtJ^a gU&uat -“3 

LaCr%X4 c^ljjjAxali (_£ j±lxjh ^Ic A.n^iS A_SLuj jil (Jlijjl AjIT A.W -a(JL oaJuailj j cSf 4 ^ ^ ****111 


■ ^ J* * 


7 J* 4 <ai«a 
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( 07) '- diH 

SjiJU a1L*j AjjjaB £jloill JSLSu i*,us>. ADN <*-SaS ^JC. a^jLc, MjjjaII <jj 

♦AjIc wjjjuu ^IlaVI 

j^a!! jijaull JW ja <ja AaIa <1^ja ^1) 4ijj3l JliAi — I 

* 4 Jj 1 Cj* <aS^)aS cjUUj]! c_u&! ^1 
♦ 4 j 3 jju nVi*B ^ JLaUijVi ^ <Jy£ ^ jjiS —2 
JSJSLoli aju^I uiSi -3 

AJV1 £ AsUtlt AftJjM^n!) ^JLaat-Ujjlj (]V[0t~ ) 

.ALS^IlU Llla^Aiot ^JkSl 

A 

< Cll uLull A^lc- ^Jauiaaj J-U “4 
*^1) AjUJ^ll ^ja ~~ , l~^tnVvtti (JjSaJu 

*j3a§ Cj» ^j 4^1 ) <aJjjll ^a aJIaaII a!^^>a]I (J^JuaK vj^L^^k ^>kuu A-^ljw —II 

t^h 6 ~ pH j5$ <j}JJ ( (^ya * £ * Q» ) ^JuAj Aj (JjLxa *ja 

*( Electrophorese ) a ja^l! 

• (2) ^ajSijB ^ <&aa ^u&il) 
h. (Jjiaill £a -Uwij^t pH *} Caijcwjll pHi ^jjla ~1 

JjJ -2 

R,KCH ; ) 2 COOH > WJ (a-) S^J» 
R 2 =CH3jj»W( £ )i^jll 
R3=(CH2)4NH2 J& W*i (o 3 ) 

,6 = pH ^0-3 * ^ 4 dji^jll AjjLajSJI AjLiMSkil u^l 

♦ CalJiak jl! »Aj^-ala* jr jaawii -3 

(MU 06 ) Jia 

•Aj japuftli Jaajj jll jja Aj^j^axJ! AS^Ia ^liil Aj^Ua CjLuS XoTuwj 

. AkiijjJufi SjfcUiil jjua {!) Aip^Si A&aaS AjjJoxII (JajJoJ 

* 

: ^^>30 tCi^UUill asj*aJj 

(1) Aii^ll "^jjT j k ^aU xii ^JA (3i*-* j^Jbou — 1 

■ C0 2 0-J^j7,9-pH^ 


Lotphilosophie iaSa j 
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(6 ° pH)^^jj 


0 

u* t 

A . A 

. m 


• W 

w 


(2) ^Aj 1 * 























































' 4 f i- rf vo 


^utuB 




ujUd ^ 3 ^*-^ 

1 

♦ j^jjpVA^S^! ^yJLxil ^£* 


2 

.{j.v> L 11*^1 - 

^jj«tj Jj| CiVlwiSjt jju - 

.(Fe 2+ ) u<Wt jUaiSf! Jj 

OjIB cJj jjil CiVL-nSjl ( 3 W^Il - «' • '»* 

.it jUaJt ( Fe ?+ y-ull 

3 

^CiVbjijl ^jjl j-i*i - 

* j*-oB ujUt ^ Jaj^ui 3 ^*-*^ 

I 

4 

j 


* *.d£^n 3-^*^ ijjji jr^aojutl ~~1 

. A \\tjajSj a y.M'y^ ““ i, } 

, A-U.3a^jAi-b ^1J Aiia^S LliUjJac* 3* 3^*-^ ATP—fl j Jj&jp <j*b§ ^ “"2 

.(2) 4a£ <Taaj* Igjlfr (Ja^aaSI 



v ^rtVu*i SjIa —uj 

• <Ajij jAaI! ^ £a&aI ) ^Icr jjj jud i i Iajlsj 3^ *~3 



{ JbUu 07 } t&flSfl £*>4 j^uS 

JJU-UJ ^amu iAjj^ <bh4 <ulj4aJi AjVUl 

iajHjS JUJ^ll 3 *^* <ijjt*Sj (ja Cj\^1\ 

,AjjI jjaw AjI&I pLiiil <xul ia3jAJ (1) AjuljjB JjaS ““I 

,^I Ap^jaII vdfbl^fl) ui j*j ”1 

fLiitlll j jUJi ^i***!! “*2 

.d^UJjk 

♦ * 4 


.^jjjJl ( 1 ) 3 iujM j*^i*li £rij*iS) ^ylc. clij 3 


7 ^(jSajLs 
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CjI jJl Jy^u (1 ^ jjuooxj) Ay**! Akjx^l ~~II 

4 jtow 4 jc 1 f4 i> Cicjj 

cJiij-La £yt Ajj&xa!) LDL*J) L_yjj^j iixjli ^jU (JlaJall (j-a Alp- ^ oc wi ^3 Ajjuj j 5>4 a 4*J ^piil 

♦ OlaJUS 

• biiliJU CiUiUlt 4.,ai>1^.4 jloS *“ 1 

V A-a-ual Laj AaLaJj A-Uidlb ^1 } j**a3*J AaxiaI i^utuS a4A *yJa ~~2 

4*j 44a>:,mA. 11 3j^aiii ^ (u-j) jiiil ;'nKj (1 )jU l>° ^LUjaJI L2UJ! 2> 

, Ajjic- j! A-ijUa^a i 2 ix £«* Aftta^a JaUiiJ ^ duuiiaj ^>J AJLaJa 4jjLi*13i IXiUJl /jA^ VuJ ^3 ^jJC* ^fuil 

:( 2 ) 3ijj 3 S J4 > rti L l^auLuj L^jtxiS! 


5 

4 

3 

2 

r 

1 

iaUjVl 

T, + T, 

T« + ILa 

t 4 + il 2 

T, + T, 

Ts 

uj^kii 

Axu^pkj]! 

Apl& LiU* JiUiai 

(v) Jill (> 

( ] ^ jlill AjjIL jju» LplA AaL-bj 

UjUil L-ju jpkJ >4C* 

12UJ ujj^j I U>LU! <wujaj >^c 

121x1! ujjjxj 

u^j <-*>; f*. j gaaii 


(2)%ttjft 


JaLwjVI ^ ^jjy^auklt 

?( 4 j 2 ) <jjJawijl! ^ l$aJ jiioil ^j£aj djLa jLlaII La —2 

.LjJ^Will a4A ^ <UihdLaIi AjCrlX&ll Ajl j iajftJ 44x ~3 


♦ t^ju^puj Aulia^uJI UilaJH iS k^ cJjjuIL <.**,ia,*M» AjJfi/t CjLiLjS AjIc- ^,kjL>V^ ~ III 


7 CJs» 7 * 

Lotphilosophie toufth ^ ^ ^^aJi j jj±aJj 

_ site^gpog!e.com/site/lotphil osophie .. 














































CiIajUwJI j cjUUi^U Ctapll h&jl\ AjjjiK SJjj 

2010 S JJ J f*b2U kjjR** d*i*\ 

A ,..—>j Ml : AauiII 


■ tlilcUa 04 ’ Sx*Jl ^^jSjAIaIU (j^alik) SLaJij AajJali ^jJp : e_'U JJ&S 


<j^jSUli (jjfi- Aai jUiau £ji ^laSijaaII 4 > ^c. 

diV.! 


( ilii 5 ) - diV> 

, AjlkU AjjjaJl 2aLutl\t c ahA. ^ 4*jtj]l 4 j}ljn a j l &i l Cj^lc-liili ^3 IpaaIaJ !_J_jJ CIiLajJpVI 

. 4-itl'l l 4 i j^ill (Ajj^ai J&Uil! &aLa aT^ Aj i tAjTjLc-liiJi 4j£ja. ^Ls^jsuaI * 

S ,'^ j * A A A*J «4j I 111 )A JaLuiji ^pA jjjS^lc. i J)jj&juj i_)_$Si_j]£r t^J Aj^AaC- CjLiS^o Ajl)Hj CuayAaj ~ 1 

•uUill J t>ojS AJVAi -Luuj JS ^ ( J l£. Ls) <j j i > L,a <fy l jj£jp <i 3 Ij A*j (JaJS . jjSjlfc Jsuaj j£l * n.<l 

.fcJS a^ ami JbUjVl ^ dy^Sf' d£ 

^ki Lcigj fijLa ^-lo ^LaJS Joajj j^\ jj£jp ^ L m b U^Jl ^ AiLial JbU 

, ^ jWS joSjjJi 

c£XcA& (j* ^jjI&Uu j^isua AjjV! Cl^UjI iJ # 

^n> ,ut d *Uj iJj^i jldLiu^ JjSjk. A^K# • 

JjSjte- ^Jj ^. >u £ V l ujUd ^ jjSjiill J^u ATP j jUjSjSiD • 


^jtlil! jlisa —1 

f AaLioK ^SjILhB ClLyU^tia]l <^U 1 g ft ^q 1 5^o^cxJI ^it, La —l-j 

(Jlec Y <LUJS ^Lo UjcJI till A^aJiSj JaLlu {Jj^- ijU-jr 


Ajcljail Aliij Jiiij Lua (Jclsuil 4 AIaj jjiwSn IAA lafijJ jaJjjjd3S jajjpl JaLuP c-liil _2 

.(JiC-lajIl sALuj i—LsS _1 

, pj j>iiU L j 


6 L> 1 

Lotphilosophie j^Vl ^ j jjjaJi 
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( Jstii 08 ) : if m CjjjftiS 

laii OUj J! JJ* ^^J5u<S | 

f Aiiu.lt ^.S 4-iilfiJl j (JutuoJl 

. ^jJb <_j j*j —1 

JS CAjjS* jSil -Vr* 

A DP dAju^a>j (O 18 ) £-jU Alia-j-uS.! $.U <J CO 2 (3*° tJU, (^3 ^jSlt ■■Cuinxll tluiu-bj “2 
CJjSjJ ^Jij £j£a 11 u.SS t S Jl& JpUail Jack.ji frjwball IgjJa^Jxj AiC- t NLAJDP* J Pi J 

• <jj«aC bjUjja. 

, 4_ijIaajS. ■•UjUaJ liilj £CjJ aj ? 4 ■yjVill o-U _jluSb 1 — 

<Aj2 _joxj Jzuojj 4 ^S Cjau-laj ^jVi AjjjjUu^I ejUli (Jj>C ~3 

US CuUi! CO 2 <J*b§ fJ 

: ^U=U^ JajjUl l 

. 400 « c4uS\ CO 2 <jU ( ^ uLJI ) -*1 

•96000 3=5 tii/ult CO 2 *^" liiVI sjUII ^ ""<—1 

.43000 *“ CuUl t C0 2 J* (ATP + put + jjuii) - £ 
.97000 - CiAJI C0 2 JS ATP+ { NADPH + H* )+ UJI -■> 

? *>3& A j^auk^UjA S3U 

isajjjjlt JLxmij ^ Cm.jwtij 4-utlli AjfcJball “4 

AiUiaj JiuC- JLais Aj^j^ali £>3& u,.i:v,<i^ Jit^ AiL^a] 

, <J&j9 jjjoS 

? Aj^alllt o3& (ja gViTuai !3La ”* 

¥ * * 

-(Cj) 4JJO&11 (JSLSu <io^Lu ^-Aj4i 4ail311 J^LuJaxll dLajjaall q* ia^. jLa* Ajull a ^5 

? 4jjIx<uSJ 1 ^°J5 L<j I 

13a JjjJkvJ 13 a> ^Jj C-jt j^]n.Tw, ^U^cx4^lj £^>^1 S-J 

<LJaxI] <UijLw]Vl eJiLoil JUJU1A t5 ic. tiii3j 13 a ^ Ci! j3iili 

• &3a ^ArfflTvsk.^ j ~~ 


6^2 

Lotphilosophie ^Vt ^ iaSi j ±>±>1\ 
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(Jatfj 07 ) r tMSll 

Oil*^1*11 iSis* cW**Vt li* idt jI^Vj <• OU^wodi <>o <LJxo 1 1 3JL*jB JSujS 

AjlfJ <JL-tajy5 l$43 AjSLwwi ASiai* f*3 • 4ultilt Ajjuj^u]! OLuu*J 

(Ni) CJJ ^ 8 * ^ (ijr) 4 ^V i J jW d-^ (N 2 ) (J J . u . ^Jr , I g^ljiad (Ni) 

.{^jlaJt f-ui=Jt ^ V 5 cs^ ( 3£)j ^ ( 2^)j 

: AuiluB aJuaIui oj^j! —I 

.( 3 £ )j ( 2 £ )j ( i£ ) o* ^ l£^° lU^ uj-*^ d*-^ (Ni) ^ ' 1 

^2jr) |^i <■ lW uj - 6 ^ < ^.SuA*I <3ill ^ jlai-6 ^ (jdjS dOjttVl O* Gi ^*&JI Oui^ : 2 

•(3£)j (l^) </* d*& UJ^ </' d>~y fij 

( 2 ^) (^4 <JS ^3 {JaC Q^yS i^Saii u>l <3*^ c£>u*a tj^j£ Jjku&t d* &2 £j&a* l 3 Aj^>*d1 

*(ic) if* d?^ fJj (s^)j 

*S j^awVl ^ OJ*& *(^2) <JaJ,3 <jdj£ G3 A ja^fl Oifo I 4 Aj^aal! 

-(3 e)j te)-> (ic) 

. ajjIj <l0kj jJt 4 < 3 ^ 2 u jUill <Jj G1<G2 < G3 <ySl\ J! UJb 

- (jJjjjS cJja*-«Vi JjsSjjj cS LuSuB (^jiuwi AjUo-<**Ji aSLmj^ 11 (JlSuf (J <J# ~1 

, <jdjS (JodM ^jjIj gt&ull $i& ^^icr 1 jLuc>i -2 


? ^Cjlilll ft^A (>4|1 -%mW 0 lit® —3 

JLAjSjaj l^Ulij JdJjJj ^jII SjjILci SJtLo^Q ^Luid ^gJc- ^Jl 5S< A^alidl SjjliSi A^Sls A^l jdl Omj ~H 

* tjJjS dllw^U O^iSiuLA jfixuA ^jc- ^iau jjliuli (jl ia^jls 4 Ajcnia Olij 4j5Li& 

«t^LaiuJI ^ jJuuaa <Jild>U A4C.I^)ill 4 U.tll AJDUuo ^ocl j 3 A_UJ l^J J ^JnW^jJJjU-L (X S^Ua ^ja^w ^3c — 

m Q$ ^jJC' (jSW (Jijiiu l^j| ^JOJU 

Jjj!iju>—3ll (J—doa-waJ ( 2 ^) JjijCiAVl ^da iajLftll 3 oJilc-j Aio — 

4 4 Aj^^ll Ajic 

? aIuji d^A ^ (2^J c5jp-^ i<i5 -iD i^oicr j^jssu ^iis^u *~ 1 

♦ Ai^ll ^jjdi 3Ju^ia g^Sw4 -2 
. di;.ti uJl ^ JIula ^Sc Aau^adi aILjj^I! (JUoj! <A\ LxaIo Ix-oj uiiSt j dfioi Lw ”IH 


6 <>3 AaX^: 

Lotphilosophie teufin ^ iaia j jj±aJi 
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( 07 ) : dh\ CXJ^. 

S£j\juI 1 <j£Aj AX)N Axia3 (j& ^jj 

* Ajlcr ^iS jjjpj^)Ji ^ 4.iu^Vi ^JaLeck^U <J miW) AvA^J <Ja*j 

« <J..a Ji ^j T u^a ^ic- <jijj^iSl *IAj Al^ j^a Aa^JAJS — I 

.Al^^cll 6A& ^3 <L5 wJUaB <a*jaLkiiS?J ^^-ucaiAaJl ^£j| *~1 
^^3 ^-oU*Jl eik A_iijia jl\ -2 

• aJu^jJI^ Ajj^aS AjUu }^)11 ^jjj Jsuuuj^lt JiSjiu ^Jjj AjAj^ali AaJVi “3 

ilA^.j £jl$u Aj 5jJa5 CiJU^aj QpjjJl 3J£uuai*li uld-Aa*jli ^ajl^^aiv jjiwu 3^1 jj — II 

iS^Jh J+* ^ 6 ^ pH ji cJ^-aj Jlf* Jjjj Jaj^i t «i<T~nrt 1 5l * O'* ) 

US ^jUil! Cul£a ( Electrophorese ) 
• O^- 5 ^ *>-** ^aVl^a S.A^ jit ptiU 

.cJLutll <—iLi^H ^aJ CL^al* 

-i_Aj^oJl <, l]n.flB j^j lIj^j^Xa S^^Jl 

><JjWl31 Jajui jit pH a <-^-£^2 <Ij1 j 31 pHi <jjlS “ 1 

: J oJc |jj-2 

RKCH 2 ) 2 COOH j^s. l$l (o) SJa.jS 

R2-CH3 o^kjii 

R3=(CH2)4NH2 J^- V (o») 

*6 ” pH (c>* « jr ‘ <-1* ) <v - J ^'-^ tlJjaLjlS AjjLuuSJI 4*_UdJI u&\ 

• C-stua. j& oAA A^juali* JT Jpfciui! “3 

(idti 06 ) ; ,yUsa 

*■ 4j J^UwkiAil |^ 1 i>^ | j £yt Ajj^Jaxil AIxiLa c-ljal AjiUa I <**,l\ l*di XHuU 

{£ acji^C-lsLiil ai& SjLdl frlju ( _ S JI AjJ^d! tlC^clidl JAui i\ar7il t<iaM ^jAxSaH d..irv 

^UdliR ijtjjj^u]! 

C0 2 <>« j 7,9 “ pH ji (ja ^ ~ 1 

t^L Ui Ajujjaall ui jkaJI 

.QT>»ii^i JaSL^L (J it- ulx. i AAi.j-il’ 

•CU> >>1*^1 (j^Uajl K-v^j ^J (3^*-dS :A-u\j 11 5JLa._jx]S 
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<5 j- o^ Fe 3+ ) ^jjjl (j^jlll Cjli <■ U . j-u :<j 1UI ^JLs.^ofl 

-{Fe 2+ ) uSUI ja^aikVt (jJj {^Ap=kil ^jJjujtid^L-sS j JJ*J - (j j-vmS& i {jIAAxil - CulSi 

frjj-iJI i—)ljr. ^ jjSi tj(3) Jlaj_>ji {_>iifij ^ ’.AxJ jl? <lsk_y»ll 

.yjJAJitj jA\ cjyiu &,,jl jjjl Jjjo ^Jc. ~ ;j j> ■ u < SS ? i (_pUajl ^ac. cla. ~) l< 3 

■ -jjA. v^ l Jajj>£ jr jiajuut —1 

, ^jtult ^Jj ufi ~"UJ 

.A-Uxlix AjJL^^hJ JLj_j2a i—atg^L^all ATP—Jl,j \ j3 ”2 


* AaJi ATP J O2 <-Lu\S ^xXkJt ^ (3UJ1 £*Jbj — 

•ATP j O2 -M JP& Pi j ADP A-ii] < ■ o? > <J p *>^ali ^ ^IxaII ^ - 

• $Aj 1 Jjjuill ATP j O2 Aju^J drnj ^vUaul ^ ^lxxJI (Jxlt*. Sic, — 

•gutiiS —f 


U_5 


? ^iHw£s SiLo 

* jfD&il ^Lic. ^ jW ^Ic- SjiU^uSjjiSI AJtyl o°^ aJ! CjIuajj Lm “3 


(iAli 07 ) : *mt 

• CiijDUi CiliH jhUAjji jxmj AinJ AjjIjj^JI AjiaJ] ^Lixfi jjxjj 

, Ajjbjgiilj AjjUajSJS AmwsmLx^sJ AjJ jJiS Jau Ajal AilaJ cLixil A^y jjuifil £*bj *~“ I 

CiUjS-d ~T 

? ^Uixil <jjj (-jQfc^Vi jA lx -2 

pLixJl CA^Iaa La -3 

:AjHjM L-j^liaSt £jujfr\ CLai^OUi £ya CjIaSI jJ lUJ ^ ^JauiniS ^ic* j^ll Au Ux xSl CjUjSaI! AjxaI Ai jxa! —II 

fi>>k j u>u. djc.ji 

I—JJjaj _)££mJU (J L>JaH QA AjjC- tt-lo iaJ 4 (jlJ4=jl (jaljl lfJto> Jjfcl 

. CaWUI ui^Ja 

« Aj\Jlxxli UXiJJ ulalxlul! A,^\l^ jjxS “ 1 
? A-*u<il lx 4 Aix*I La ^lIUoS a^A ^Jc- “2 

pj Uxj tAja^jxiS A. L i rfnil l (j* ^ A^j^JL^^juJI Ll)Lx 1] uni lAjjlill 

^ >T u3j c^jlaall . A^plc- ji AjjUajjx U>Lk £a AiLirvx JaLxjl il ttjJ'ij AJI 2 J 0 Ajjlixlll 

: i^i ^ 
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L£UJ UiJjSj ^ ! ) jU]l AujUajjui Ll^ SiLuaJ Tg t liwjll 

• Uiliii ^ 1 J jtitt ^jiUa^iuu UDLk 4iL*bl Tg + T 4 - 2 1 -^^jll 

.AjjUajjuJl ( i ^ Jtlill (ysk \S^kjL ^iLjaj T4 + IT 2 : 3 Jsu^jII 

,<jjLkjxJ! Lu)LaJl L-JJ^ij ^ I j[ jlifl <j* ijjlia^ui U>lA, Sjlwai Tg + JLj ‘4isu*jJl 
.L^UJt jUli ^ A-plp l£U> 4iUia] Tg + T 4 :5Aa«tj$ 

.4 >^rk,ll jaUxjV i Aajj^jauS £t&u]l 4ji^ — 1 

? ^ 4 j 2 ) (jJOJjaJllt ^ L^-aJ ^aajuil (j£-^ La ~~2 

.ujjLaal! alA SJLxJuaJI AjpUdl ^taa«:Yl -Uaj vw -“3 

,I^JL1J3UJ AjjUajwiB U>UJl ^Jc Unja^L ^all 3JV1 ^iC' £ J*i 1 — III 
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2010 : *j>> UjjIlSoft SjLg-i jlaJwi 

2^Ljjaa :(a)i au4ll SbaJij 4*jJal) fjlfr ; ajLa j)\ /mJ\ 




AjLa.^fl J**aljc- 




JjVl £ 

(iUU 5) : diV^^>^ 
-1 

: jji-J Jijkaft -i 

£-* j Sj^jS £_* CLl^UuII AjS^v |fji Cjl^j> irtiti ^yu& 

JjjImJj jji&iuli 
* A^a^Lt^aJ! 

• ^JcrlioJl ^ jjl[ AjjuuILj ^c-^j 

: £ jp> j£b - 

• jjSjladl V) ^ SoLJ Ajuadllj ^C* Jj Jjjb* 

S^LJl cj^ J^b — JfrUiB ^ jjJ AjjadlL C5 j& jj * 

♦ c&*$y*u 

~2 

l jUili £2j-oil ““1 

♦ o ^V'% ^0 Aj J ua I iJSjuix *3^** ^ 

*lg-Lja3j cJ&liudl a^La ^^Jb- ^C^iS cJl^)*Ii]l d^paji <1 
^jJjDU ^u-aa > jfl J^s* ( i_j t ! ) IfriKAi (2) 45,6j5i ^3ll Ai&t ““pj 

: ^ JL<& 

: Jji kln=v tJUill £§JA35 A^u^Vl g£jA&j <J£j£ll ^ (Jjlj^au * 

♦ A2jSUa ApXa) Lk^aLaaJ (jjjj ^ J54JI — 
.‘K±Ua$\ {jJaLa^SH ^taJ U£j (m) J^ll ~ 

l^iluAii! £§>«) Ajjpfl j_>bLaa.Vl (jiuiJ £-G l^La Uj=*. CIlujj ijclial! a-iLa Ij *.j <^ia 

_ « ^S^oJl {JSJti (pj t ^aJ A-'luJ (jiaUaA.i ^jJc. j'rnij 

—~. - (jaiii os) rg^'audi 

Ct-J _j i ijjlSjii) — l“l 

,f-S ^)**a a jl A. » *>U , ^il t Aaij c 3J® ■ l <JSjuj3! 

*l? jJjjSj!n*S! A_uj -jjjja Lo :i_i JSjil! 

10 1 {ja CjULu]I 4»jIjS u 

Aj jJ a s . A.. - “3 ^LiiCr ~'2 »1 j.^r^Jl ^jtiU-ail flV- — J 

<^j*ijjSjjjA!l jli. ftliic- ~6 i jjaj — 5 Aj^Uai ijL* ~4 
.‘-ijc. -10 IajjJaj! ”9 (jJuLiift (Jjj jj ~8 ^ j^jjSjjJxll ^Lic. —7 

'cIaII (Jjiajl! Aj*j jj j% ni5>S /1 (j5Uaa! JA^iuJl J^mSU ~2 

2Hp^>AH* +0 7 + 4e 
'CO 2 4- 3 '-^ <...,.lA^jj Ul 

(4iJ SaUJI jj5*j** ^ C0 2 0^ J* JjJljjJt »JA <>• <u^>y<mt £!*;( U -3 

.ATP j NADPH jr Mrf 
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‘ (~)/ ■ *" fkjlfr : e-iLtt jUlLl AuaP^^ull AjlaJ^I ^a-jtj 



AjIaVI j> -at V:- 

JJ^-a 

"'■. 


©3.25 

4x0.5 

0.5 

0.25 

0.5 

( Jalli 07) ( > v»a 

: (JuaSb^ail Cj^Uau-uS JJbwi ~1 

: 1 AjjaJj]! 

ij^c. CLiU3JuL«a* uAjaaJba >j N i <Jl*i 4_ujj Jjc 

.( 3^ < 2jT *■ IjT ) J) jjAVl fwali j a (jJfr 

jjjij;. jjj <j4jS, (JtXLiiVl { ALiS ) G1 Aa«£ <jaa. Joe. ; 2 

^aLic. U>®^ J?—> { 3|T * ljr ) ^ AjLwImiI aJ (Ja—u N 1 j N2 

'( 2^r) <jj>*** ijgk- 

Qpj;. rt»tt (JJJ cfe^Vl (>» (.^i Aj^S ) G2 kyS. (jSa. Aic. : 3 AjjajJt 

(JaC. Q_y& cia**i t«jjj ( ljr ) ^9 AjI.>uJ (Ja^ N1 j N2 

■(3jr J 2^r)ujj4aJ ijJLma 

(j2jS (JiiiLiiVt (j-» (a 4-1a£ ) G3 AaaS Jjc '. 4 AjjaJill 

• ( 3^ <■ 2g * 1^) Aj!Aj11 a ^ AjU^jjI kJ Ja^LuJ N2Qj>>4a«;\l 

♦0^^ Jj^V) ^jiuw ^,).;,<,^>t,is 5jLoijii jaa oW^ ~~2 

iJilfcjjVS Ajue£ <jJ 3 j 2 ^ lg ,ilr» Cj5Li3k**aB ^julu **~ 

Jau ^ (jj-ttS Julj3 ^ali ^A <3*^ ^ Aj jarx^l 

a 4 \.\n a Ajjc. <jc- Ji£ V /jl Jaj^iu 

: cjJjS JjigjVi (jlSL* ~3 

♦ ^Sjjiui Axj ^Uiij jS ~~ 

l — 4 

<JjS ^j^Jbi-axl! jiwAA cj^ Au.u^inJ) JjLuj^ 

gpi A.nx^i^ aJLwjj ^3 ^u<gj ^JLuJ! A^aS j-iij ^Sju2uJI 

^ ^SfuU -iau 

"I 

01.5 

2x0.25 

0.5 

0.5 

: AjjUxjSll 1 $JBUjJb JipaJj " i Jc. ijjjult —1 

♦ j$> U^bU Aj^3 ££k jjj i »xv y ) 11 (^^oj ^ 

a Afiuij ^)j A*jjia Cil3 * 

* ( 2^r ) ^3^ u4 - 6 j±u& ~2 

^JUlbj JibaVi Cu-mj! ^sI^aSI (j^iSj3jjU^ Ct tti 

a ^XJ AjUaJl^jl jJjj ^j-o ^LvVi CaxiA 

* ^UAaB ^ jliiaiA ^jJjS {JjpyoiVl ^IriTu.ol -3 

C-t^.^SlvUA j ^io cIuuSj 4 ^ySliAcli 2±X-1 ^Luxil iSS'"'* 1 ^iijS iJilkiiVl 3^3^ 

3^'^J ^c-awhj I** 4 dj| jjiil ^ia ^11 <ilx4^S3lj AJa.n^g AjO Aj^5 

. +Na 

-II 
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2.25 


4x0.25 


5x0.25 


:^t_jjui3l SUaJlj Anjjhtt ■ a.iL« jU&i 4^3»>jaj}) <jba.y 1 

Ajla^yi 


JiiLuiuJl AoUaSaJI AIImJ^B ^JUlu! aA\ * 

ujOaSiju^i l) 3^3 ,< ^ , ^ c d_ 1. 

JjS j^axli AjI^j S^S^jaIS Ca 2 —5 AoLJjillj AjaJJ ja]S £cj£ — 2 

♦ jjll d^lj Ca* 2 cJSiii ^^£juiuJ} 

. C^L-slj^J <ikb S J*A dijJa. — 3 

■* t ' A *' A ti <*)T ] ' 11 . . . 

^^SjuIlaS A*J pLurtJl Aj^iaS? cImL^ ^-ixAMt]) ^luJt cT.^ui —* i> 

. Ati ^ J-U-CVxJI JaC £j^$ a£ Jo]:_5^ _ 6 

» ^j&iTi _ 7 

. dL^iOl) ^jAaLk-flOAl aJs^C. _ 8 

* y^iulauli jLAjy ill A 


jj 1 " 


-III 



43 
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oLaJjj ; SaU jbuiJ A^aJ^ull AjU>V) 


JL*m 




4.25 


'i j^> 


4x0.25 

0.25 

0.5 


2x0.5 


0.5 


4x0.25 




(ia. 07 ) - dAi da^jl 

^uJ —4 ARNt _ 3 fjjjjyj ~2 ARNm ~1 iUUJI — ] 
0*j 1 j*j ARNt ^ Aj jj-aUJl £3j-»il ^jic. i^aioVt ij k>^ 3 > J S JaUifJJ — 2 

.4j ATP A.^jiuT) 

(. t-iS^slS Aajt^caSi! — 3 

NH2-9H-CO-NH-6h^O>NH-CH-COOH 
R 1 R 3 

A^jJI : JjVl AJa .jd 

^ Jy\ ajJ>* 1 j oj^ ARNm ^jJc- {_$ j » i r— v l i sj2kj3l i iiaa lIiuu — 

. AUG 

. Met {^Af- 4 *' A*-* 5UW ARNt <Jj*-aj — 

J {J^t AJjd dlua. diaJj 1 **»/»* ~ 

Ailk^VIrAjiliS * 

A^BjaB S ^jic. ^(_>j ^ A*-* 5Ub>. ARNt “ 

(ji3 Aiajl^S J j j Met {JJA 4jA/iu: AjaJ j — 

♦ f jjjtiJb J&*i ARNt j Met 
J ^JsSLAaJj ARNt £**□ jJJ U.U2k J S ^! JlSL<U 

j £jj 4j>luja AJajt j J5 L£ju <*n% <Salj-ali o^yi\^\ (cH 51 ) 

LU^ V j \ Al^^cl ^Jaoiaiall ^ui^l ~4 


f ; T: r k. 





ADN 


iisr 


ARN 


»US¥) 


jjU^» 


-I 
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SLaJlj fjlc- : A-i^ j>Aill Ajla^t ^jIj 



u+y\ 

j 

tJ*** 

*T>* i 

£>-**>*11 


6x0.25 

: JJxill -1 

>*j J-?-*ll (o") <jV — i-jj pH > y. pHi 

«Jaju 9 ^Si liA, ^3 c*5jLuj tiilui 33 ^iulLij culLuJU (jj,^ td a j^g3 wllhlll - 

4* 5^0 (JLvaII tilAiLuw - pH _ ^ pHi 

jaJ jtS JlaJl ^ (t>a) <^Vl (jixasJl «djso (jV - V>S pH < ^ pHi 

•iawdjii S-iC-US tiljluj tillijs 33 ^StllUj CJLa..^Ju j$3 C-jSjuall CjJaalt 

-II 

2.75 

3x0.25 

:<^U^uSJ| 3jui^sll -2 
4543 J <Jj £i 
: 1 4j+y\ 

HjN^CH -COO' :(o*Y*^ >1' 

(<JH 2 ) 2 

COO' 




H 3 N* -CH - COO‘ :(£) s^.>11 

CH 3 




H 3 N+-CH - COO' :{o~) ^>» 

(^H 2 ) 4 

+ nh 3 




: 2 U*yi 

H 2 N -CH -COO* 1 

(^H 2 ) 2 

COO 




H 3 N + -CH - COO' :(t) t *».>li 

CH 3 




H 3 lvr-CH - COOH :(o~) ij *>11 

(£h*) 4 

h 3 n" 



0.5 

^ A-iJSwuv Mjk^auaJj “3 

j 
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^5UB ^ 




2*0.25 

2.5 

4*0.5 


5*0.25 

1.75 
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1.75 

0.75 

01 


Sj.jjA-’i ^ jOs. SL^t j AjuJm f jfc : D^U jLua.1 g-jl3 


Ajl^'yi J.n-iljC- 


(JalAi 06 ) ,-•» lift 

. vJLAj^j jSS£)U ^JjSjuaa j ~~ 

0jUull ~uj 

£ jjJall *}^2kj J < j.AJ<?V $Ull JLu i(j4^k*iiSVl (J^Osut ^JiC- l2i l^jULx^Alt 

: vm <u>ji - 

• tliLijjpSiyi JUttSljSa tAjj^jJsJl A^JajV i * 3^? * ^jO^jmSVt j^Uajl — 

* CLDLwj&f 

2 Fe 3 * +2 e _► 2 Fe 2 * * c3 *J ^ L&J** £2*Ji 

c, j**a&\ ^iS&H 3^ ^taj iJfeihJ l ~~ 

: ojiUl J*kjli - l -2 

* JSjuOaII ATP —il J&js J (jjSkJb^Vl J)j£jJ JjiaJ Jj^-> ~ 

: ( ^3UJt - 

• fSUaJI ^ ATP -J j 0 2 - 

♦ jjSjdil i-liftJa .1)1 j& Pi — S J A OP—H 4iU-b) (JjSj S^LJd^I JU& -“ 

. jjfi j&SI Pi —It J ADP— S Ok^ — 

, A\\v u* 4aj 5 AaC- JjSljfill dlJJLJI ^JyUall a^JJtll AiC — 

p^jjallj Pi —B j ADP—^ (j* _jA$ 3 {j£? ^IUa- : ^llTunVI 

O 2 j ATP 3 a <J£ jAitn 

I — 1 <Lk^ail -3 

: CaUUJ _ 


*4^ 


HiOM 62 + 2H + 


»^ j 

\ XAI>P| 2 IT NADPH , H - 

V \ _/a V 

ATP 

^ P 

'Ssa^TT. 



H* 



6jS 


jjU- 
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fjlc- :(s)cj*-iS j pjte> : »^U jLuaJ Aaa>.jj^u 31 ^->U 


Aa^LS 

AjlaJyi j**aUc- 

jjh^ 



2.25 

4x0.25 

2x0.25 

0.25 

2x0.25 

(JbUi 07) :dXH\ 

CAJiXlAjixxjk “ 3 O^JJ* ”2 “1 :dlUUJS 1 

jj.u]~~4 

?£bi&u3l JU^a3 2 

: ( M ) ^.LjuJI ^ ^c-Ldl 

A^..-^. | Aj^OLkti dal .Xml ^AjjSL) ujLIjj AjjS^ Ja^>Luj * 

*UWH “3 

AjJuJ j^4jo}^ 3 Ajbia ^JLa.T) Ajakismijp Ap^uJa Aj^jS uLiUju^^j j — 

♦ i£jpkil AplSLS Igjj ^AjjLuiftXul3 J Aic^LftA 
> Axilla j Ai ^LAjuiJ frl Ac-jJp* — 

-1 

3.25 

0.5 

2x0.25 

6x0.25 

0.5 

0.25 

4i <jjy A^JUlaSI ajjUaIII Q\.iA,*.L3t Ajc^X^a : jo^sliII ~~ 1 

A yfii C3j3i ^-.cu.uV ^LisJ Aj&aj 

*^-3uuu*»jSjl*Jl aLl 3 

jA>* (1) “2 

CMH : a**J 0 

ScfeksS-l 

LpLiJi L-^LoJ Tg LuAiJI S^p3 ^Oc- : IJLajm j]l 

^ ..u'In aII Tg 5 X 4 AljUa^uJ) ^.Ic, ?2 Ln ^ 

^ AJ 'iL 

* AajUa^uJI UitaJl Jt- IL 2 £-* T 4 U^LaJlt S^)03 1 3 -LmjjI) 

ILL** <Lu*aL!l Tg L>Lk3l (ja ApUa^LB LpLkll ^c i^i^ull : 4 -LojjB 

* 11^2 W**»^-*J 

. L*jo X 4 J Tg LpLiJl •ij^-j f£-j 4jjbtli Lj!)Liji fZu 5 U ,u jli 

rA^k^AuMLoft CjL^LaII -2 

2 jji^3 Ajjj*J A-pUa^jJl LiLaJ L T 4 UiLJ! 

Lpliil 6 ^Ll LTC j Tg_ 5 

Aj^la* Aj&LaS AA-$!a*aJ\ JLai — 3 

-II 

1.5 

6x0.25 

^LiLskjii 

J^auuj^pl ^AUaJj 

^jC- Tg j T 4 U^ifcJB ^ja (JS ,V,W a A ia* \ \\\ AjlaJl ^Su — 

CMHI j CMHII cJj 

ILl OJjia Tg J T 4 lplaJl Jajilj — 

LTC Tg J^Lj ^aJ JjISj — 
♦AjAJa^jLflll A. j ,4*31 ^.Uic- uJ^pkJ ( ^jJl fi»^L LTc "" 

- Ill 
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2010 ; ojj-i UjjilSjJSl ^jUkiot 


4mj*Z f jfc :(s)ca«-L^I> __ (uLL4 _ >lpJj 4*jJall pjfe : a^Li jlu&i 


a^%A\ 

AjUskV 1 jfc-saLc. 

1 


\\y^ 

^ j^Ja J^]l 

02.5 

0.5 

0.5 

0.5*3 

jjVt e^j-si 

05) : JjVi 

: gjUtfS jmmsu -1 - 1 

^ j J J^**Bj^j£^Jt3i A^iXJja jf * jjuS. jj^jiiJ? a~a -A^i-ojJpV! 4j£j5h. 

* jjSjliJ! i jLcj lc- j*jjjI 

* <JoUdII $jLa ^Ic. ^c-jJ jib 4 a jlxxJi “C-j 
* /JulxTilt j 1 .a. 

: £>*> ~ 

. jjSkjiidt d^u»Sl V] jiaa ^ — (J&Li&l! SjLJ 4^uu3U ^c.jji jib* 

SjLdl jniu jib —* (JcL&A ji A.j.uCJlj jj jib * 

■ j4-oj jiU 


02.5 

0.5 

0.5*4 

: C jiit -1 -2 

SjiSli Al Ixic 4 vLSjo: J Lil J j SJOSk-o 4jUaJ j^aL*aJ Ja <J5L£la 

4aSja jjjia jc- 4jaLujb tdlij i$2jjpij jjc-lialll c^La ^ic* 

. aII (JjSaSjj <4&! jail 43ij J4J*J (^j (^^3^ SjIaJIj (Jlatill 

liiujV) 

4(Jbtfl3i jaII A.lSJLcJl 4*uxa)1\ j4*iIa*OU ^LSjaJI j (jSitll CA jj*j * 

£3^a) Ap.iJ^\ jJaL^Vl Q*x*") 1&X6 1c J?k CnYu iJcljuB SJiLa *S y*.j ^S& 

£3jaS! JLS ^!ilS J 4 (J?J^ ^Vu! jJbLil^i t~WU*\l J2*V1 C J?>Jtj 4 

• (Jfrlilli 6>A*A £A JaISja ^ Jjfrvijl 


1.75 

0.75 

2*0.25 

1.25 

3*0.25 

^Jalij 08) jjj'jAoil 

I jJpUuJaatlJ ^ic. j3oll ~4"~1 

cljJacJt j! »cl j^eckJI 4 j*jL-^B 4LL (JjB ba Aj^Jaxi! 

.^j^iljllaJi j! jSjjQ-txll 4 jjj ^jj9 Lo * 4-iilili 4-LiJaxJl 

: CiUjSudt 

cl J*JaiJl 4juU-«all iS ^J\Ak> cUii 

Jjiii -5 4_UjaUokl ft»iLo -~4 Ajjio% 4 -naL^i -3 —2 

(^jijSjpJxll cUic. -'2 ii3 jl^ — J r^uB 4jjJa3til 

wijD -5 LajjlLj “4 jiUiiJl jjj j2 —3 
.<.L*B JjKlIi Jj JJ*J jjjawjiSVl jjSUajt :^a»juH J£ui& — 2 

2H 2 0 —> 4H 1 +0 2 +4e 


0.75 

0.75 

COj t....lUxS jjaj 4j^i_awJ! L-uSjj ^Oc- Lo'l 

SjLoII iyJitAA CO z i-yij ji ojlA (JX j£LaJ La -3 

* ATP j NADPH ^H j^jj jLc jj&! <aaSji ij^L^Vl 

J Lwaj ja V ^jA 4jj^Ii3! j -0 ^bjuj^ai *~*4 


0.5 

0.5 




* i&SjyuA j^iA^b iJj 4itLvA 
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3UaJt j AjuJbJj : l^L* jLuiJ A^j^xoll aA^^\ ^c jIj 




A^h*l\ 


0.75 

2x0.5 


4.25 


2x0.5 


6x0.25 


u+y\ 


aUc 


J JujuJ jA uuS^jji <jJ “l ”5 

CHj—CO—S—CoA 4-jSU^iSJl 

:^L Lu 3 jU^aaivI <jSL<u ^ (Jd^kSlI ^ jai.Wu “u 


2N AD 2NADH; IT 


: tAs^' ^jj^s ^jic- {M 


g-j^a^alt 




~~r 

2ADP+Pi 2ATP 



* 2CH 3 -CO-COOH 

i {JjlAmjI <JjSjjl) <Ua.j^» 

2 NAD 2NADH; H + 


2CHa-CO—COOH 


2 C 0 A.SH 2C °2 


* 2 CH 3 -CO-S-CoA 

i c5^>* d***^ 


a ^2 ,i j»jjji osi>« H j CO 2 Csl jlc. ^33 liLsjjjull (jia^a. 

.jSjiuJl jh i in j "l <5*L>* CjAud (JjSLwJ 

Aj**)Lo)Vi ftjUall i _ s Jc- (C2) I^jic- l^laj ,^-sJi Ac. j a .v< 3] ~£ 
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(Je ;(s)s-ul^I oUaJlj : fljUi jLuiJ <^LaJVi g3j 


*a3U» 


^ JA.T^A 

- r 


1 

03 

1 


1 

02 

1 

1 

02 

8x0.25 




( &li 07) rifiiJi 

" J/u.Vl j4£j£j S 5 &M* jft>n.41 3 ^* ^JJ|^»I js sjLxjii jaai o’ o 4 ? “1 

4 _ia£ <jl 3 j 2 t g jlr- ^Msa^p-oJI <—j> * )V 11 LJ^i ~~ 

A*j *UUi ^3 JajlH ^jjpaS JuijJ ^SaJi3 ^jlt i v 5 A ^SUmlaII 

• A a Ajjcl ^jC* (3^ V 3 ^ J ia< all 

* (jjlJ jlIwjVI 3^* ”2 

• ^^Utu AxJ (j^Ju-^axlt ^UjojJ ^lc* (JjAn^Vi J>J* “ 

i 45 ^SLk-L«i ““3 

(JjS (J^jA-asJl <_£ jAuLO j^Jfc. 3 ^ u>*^ ji^jk * < LI 1 it JjLui^S ~ 

^3 4 jii»rf^T- 4 JLuj^ Julji ^3 c. r ;u*LU ^aIS ^ x m s a }\ ^JUaII A ja£ ^2 ^>J«J ^3*} 

> ^,5\utiA AatJ ^jj-Lwastll 
t ( 2^r ) Wj^ ^-uiS — 1 

<Jjl^£ JjJu-aVl ^ .JLL rn . l 4 uuoliJi ^ 31 ^-oit (1 djll u j^ 

• ^JSjJua J*J ^3 <A>J.u?l .Julj5 ^jx 5 £a>Vt 1 . 2 A Ca*.a* 

: ^Lui 3 l 45 j^uwft u#ljS 3 £u*V1 3ju griYfw ~2 

il£& j¥i k a« a*j jtUixll 45 jTwv» 3^* 31 j£ (Jjjj 3 S JiJi 

^i>lA Lax 4 diSjjii! ^tlia Ji} sV4 4 j^j3 

♦ Na a 3jji1 

^5jiuw» 4 j^ 03 tll AjUug^l 3&^ Ajjl * 
^Ala&ikM$ 1 3 j3 3 j Jt-a 3 *”1 

3^ 4 jl^J ^3 Ca ^ — 5 A^Jal^iSLi ^JajS^Aji £cj 3 “2 

J) 


jjJ) Jib ji Ca +2 J2i2 


<lst 


> 4,^ C 2 iL^ajjaJll ~3 


jj\^a 


I 


- II 


m 


• JjJ! J (^-x* ^XtJj jL.lAA.ii 4 

♦ ggSjuiUll 6 Jij 2 fc.jAll < 3 a 11 l*.\\a.C\ —5 

. ^gSjLtjtuali JlAJ ^j^qJuuswtJi ^3 JaC 455 AS Ailjj “6 

> ^L x ^ Muil ^LaII v^lAO -7 
* iiLSiOlt ^jS 5 J ^j^U-rtAai _ 8 


11 
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Ao-u^frj SUaJlj l S3* ^baaJ AjlaJ^i ^jIj 


4_o!Aji5I 


£>»? 


04 


si 


5x0.25 


0.75 


4x0.5 


3x0.5 




(J^S 07) JjVi uij *ill 

i Ajj^LwjV 1 jA-aLixil *“ 1 

AaUa -5 iiitajjjl — 4 ^j^nUai ~3 ARNt —2 ARNm — 1 

: Ajfl Jrajll — 2 

ADN l>* * AiLwi ^>1 \ ARNm 

3iU»11j ^Jauoil jj isjAvil l Ixi ^joa^\ dj^aj&aJI (JJj ;ARNt 

, 4oiuj^j AJL^sj AjjjjJI AiL^jlt <La>j2 :ARNr 
aJUju^ju Ijaj ARNt aj djrfrtlA.ll £ilj*JI ^Ic. ^JJxVl (j^&aJl JabG jl 

•Aj j^aliJi ATP 

V*' - 3 

: ajjVI OLft^Lt-oll aJVI /j-aiJaju : ^UaxIijuVI 

ADN -i> ^ Aj jj^l! <> IS^lkil ARNm £^3 

<mj CjlApjJLp j! ARN fjjjl 

* CbtjiaA g^b^u^Vl AjL^ J-44 

g^uJl Aj 1A4 JuJaJA ji JjLaJ ji ARN ^4 Jm) dJuSuLj ' ^>UajVl ALi.j* -1 

31 ^glLaiud Aj3jjW ^pljSJl djb^ ^^3! A m> JUjI jjlt j^£u3j (Aj jj*51 

Aj-o jila dilAjJ^llfu.1,11 fUl AjJJj CjI Jjj Jtf j&x) {juL^LuJl ADN 

O' ^Lai C t A * T j*^ 5 ^ A) ^JJj jY^ ^ J*l£j ^ ^-la.rt^h. Aj J J*U djA-^fc^^Vi 

(^i^a <Ji&xii J 

+ ajjj*JI C5^ m ARN fj3^! ^j^ £* AiLs- 3*^1 j*^ *aH Wu^l <l^,j* -2 

fkj .iiAll AjI^J ^j, fc >ij* J! jljLajS jj ARN f^3^] lAvAic ; Ajtg-ili aLxj* -3 

.ADN ARNm 

C <33*31 AjjUL*]l ”1 

jaj jlS ^Uj^SJl Jl>3l ^ ^hAi\ iiSjau (jV -i*wjlt pH > pHi 

.Jajuijl) Ija liljLoi tilLki 39 ^UlLj c_JU3U {jj^uuU j^3 ^_jl^.^ 3! e_3a53l 

•Auaj^at-a (j^4ail 3^)aJj Asiwus - jll pH “ ^ pHi 

Jtafc3t! ^3 ( 0 -0 ) (j^vaaJl oV— MpH < .. pHi 

tiljui OIL- Jafl JljJljj t - ' . > i *u> ulUjJt t_iLiali J'' ' 

. Ja j.a J! I j* i jSi SAC-H 


jjla_a 


~ II 
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SLpi^j AJtyyiaj) ^ jSc, ; SJiL* jUii.1 AjIaVI £jIj 


^Uil 


jjla^» 

£j 






4»u^1I -2 
«-«♦** .* ** 





: 1 AjUVt 




HsT^-CH -COO' 

(«}h 2 ) 2 

COO' 





H 3 NT-CH -COO' 




3x0.25 

ch 3 



3 


HsK'-CH -COO' 

(^H 2 ) 4 

*NH, 

A jJl 





: 2 




H 2 N-CH -COO* 

(<^2 ) 2 

COO* 





H^-CH -COO' 

D j 

: (t) s ^’ 




ch 3 




h 3 n + -ch -COOH 

(Z'H,) 4 

HjN* 




0.75 

( A ^ 
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f SUaJlj Ajuaku : i *La jLua.1 AjlaJ)/! yU 


^Ull 




02.5 


02.25 


01.25 


0.25x2 


0.5x2 


0.5 


0.5 


0.5x2 


0.5 


0.25 


0.5 


0.25x5 




jjU-» 


(LOj 06): ui^ 

tpLki! .Lj^i -I _ 1 
.<s^i»3i ”* 

• dslj^^i5kE/U 

;<Luj^>dli jjjuiflj ~uj 

gj *! ^xa «rUJI Jil*J <*^*-1 * (Jj>.ui£y 1 3^=*^ 2 4 1 “■ 

. & ^*.IaI1 J jl i-jLiC' 

: ^50 a1^*]» - 

* CiU J jiSJy) (jijiitb . Urt&fanfl ;A-P^ia3i <* lVafy l <p ^kiaj) JpUsul ““ 

! (Fc + ^) ^j^watiC jlA-usSI j>j *“ 

2 Fe K +2 e .». 2 Fe 2+ : J 4 ® j jadJ e" —1! <3^* u& ^ jj 

i^jLud Ajil2i1 £)& <ju 1^)K 0jl2j i ftfervi I <s*jl^i) Ala*^*]! — 

-2 

igc-jtult ^JuwlSJ —) 

3 ^V V J^Ld ^Uall dulj ATP —5S j 0 2 *“ 

.ATP cJ^ juj-uV j O 2 

•ATP j 0 2 jj£jS**-s Pi _B jADP-Ji 4 ILjJ *0 - 
.02 j Pi j ADPfj* ^Ijuui ATP JSoijjjO^ (3^ *Ujl ^LSiu j 

.pjdall ^ AjSLm-cJl Aj^Sli JySJjiH dm3 ^dQali ^j Sadc — 

,*Ldi ^-sijM 

: ^ I ju V uVI 

*02J AlPulfSaiu gji Pi dll j ADP—11 (JS cJJJ aS^lC iilU& 

jj-uiail ^ La :AmLi-oj£jdt SJ^l —3 



.d Alsw ^al^ d^tc-liu 
* Amjdall <m£jall SJjuddl ~~3 eLalS (JjLdft “2 - sdl —1 

.Ajj^iJalt Sj>idP “4 
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{*jJfr SLpJlj : S^U jlCCl <L>a.j>4 jIa.V 1 ^j\3 


A-aus 


L**± 


A • 

“'J*-* 




JJ 1 "^ 


02.25 


03.5 


01.25 


0.25x5 


0.25x2 


0.5 


0.5 


0.5x2 


0.25x5 


0.5 


0.25 


0.25x5 


(Jatfj 07) : QiJ^ 

g-iA Ja -2 — 1 :«s.LC*11 CilijS^ — 1 

(J5 —4 cjl, tuj^ Lju^i 3 

..tj.1i.-n.ri* — 2 

( ClSod — (dillGjjj ) JSj=^ jj^b g^.jUJi 

4 j_jSLui (jj^J Cllim] j Cl UCjjj jj»i J>jCj gii.5^2 ^tiauuiiJ 

£.l*ja*JI Cll jjLM 3 

AjJjj ]jiuijh ^jiula (JiiCi 4 vs K.nj <CuuC> Cjbd jjj -> J^j ~ 

*A5t^2bJl ri '1 ‘v ^]j | A At . ..q *,. ,.0. ) ^i&Lu9ul 

.4g ft . Ua j *U g r * > ■ ;J c-butj j l AjZ. jg* - 

: j^wisuJi “** 1 

i^l jb Jjj ^Ju^Si A*jUutt yxkis ^u»3J W** 

^jjj} ZJojJ Jj CIjIjjj^ 4-ujplj A.-^.iu CLilal! J) i ^oa£‘ , i/ Acjjo 

* J JuUaij£ jl*Jl 

Aaswjl^cjJl 4j^J1 i *^2 

^A.im.i.11 (jaljilt ^Sx^g : <allJ 

; 5-sdiS Aj jakilt 

iJoLskill —1 

LpUJ! < _^ic \&3jAAl Tg L£jLi-B 3 ^Ji£^ : 

Tg j T4 l —<ja A^sUa^ttS U^LaJl jjb ;2-lxuj jit 

. l^Lo2k.l^aj liLwi A ukUii^k xilt 

* AjjQajMilt LpLaJt IL2 £“* T4 U^iJl S^Jia l3 jfi 

4 ^vrnrk xJl Tg t-ptaJt £}a A f\\ KjxJt U!XaJt ^5^ ^ 14Jsu*jit 

* IL2 j2fcj Igju^kj J J U A t» 

, L*_* X4 J Tg LpLaJt U^LaJt ^JJ :5-lawJ J& 

diL* jIx-aII -2 

2 Ajjlia^>*jJl UvLaJ U T4 LpliJt jjjuMf 

UiUii 4-1 S^LJ LTC JyUij ^alt j *1 8 —1 6J)i^ ^11 

Ajjli. A^olid :^L=kIu^ t i-<u ~3 

(j^uJsuu ^aIaJ- - 

X4 bu)liJit (JS ^aUsajAAift >2.^ a 4,j.xfcn,tiB AoiaJt sli ~ 

CMHI jCMHII c> T g j 

ILj Cf' Tg j T4 ^ 

11-2^^ 6 s Lie ^} Tg JyLC ^ jil£j - 

. a J.'li )-» ^m]l AalaJl »1 lift - g^l oSla LlC — 


I 


n 


-hi 
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CA usA jjlt SjIa 


2010 
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OUjL-JlIj jJi 

2010 d>& :ijj> 


b S jj 

ufji^ 


imk^oi j c*apl*» 03 


C>LjPbjJl :8^U ^ jLs+l 



. z B -3i j zj ~l + i :ujluj^I Jc, U+/i5 t>V 
«z £ jz^ :^Vi J£-*51 ^ +J&I (1 
:di^ z'3&Oai cJj z 1*^7 M <_& g?4iI yAUofl <L,US&i 5 ulil (2 

z ' - 2/ 2 +6+3/ 

.5 y*ill«o3! AjLiuil S^JAa]! JjusUjJ) jjj& (i 
• iS AjUSoJU A AJaSjlt Syj*. a C* AnV>5*itt AifcV Z ^ yJC- (v 1 

. ABC Cj£mJ1 AjujJq ^tjjluil ^ 
.{(^;2),(S-2),(C;2)} iloJI D iiiiS (3 

. D AJaiill AiaAf Z D QjZ- 



, LaLaS I^JC. —^-Iftiai qa (jj£$ tJ&S Z AAatiUl 

2 D ~ 2 

.(A)^) ^ =,6 + 3/ *AOU! Ci \a E AjUSili J <3i*5 (1 



( JaUu 05) r*u v*ai 


^ (l; 1; 0) XijJI ^{0\ i t j,k^ yiulsAd! ju Ia jaII ^six-oil ^ uj^uoaII ^ jAsu 


■C(-1; 2 ; -l) j B (2 ; 1; l) 
,A«jaLS1ujI ;1 u a j 3 C j B ^A iaiili (jg ^1 
• x + y — z — 2 = 0 ’ (ABC )^jIwaU AjS jlS+ill aJLUwJJ 

: V>AJ$ <jlc. U^utaU* yptt* (Q) j (P ) u&jj^ jf«u (2 

(£?): 2x+y-z—1 = 0 j (P): x+2y-3z+l = 0 
,<i £bulu(~l; 5 ; 3) j F(0 ; 4 ; 3) J*2u 


4 j* 1 i*U*e> 
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«(Z)) Uk^wij !!LJU3 t_j2Si (I 

.(D)^jSuaaI! j* (Q) j (P ) (jjUjlauil £la\& j jjaaj (uj 

*(Q)j (P)‘(ABC)iL&&\ CjUjWII ^LUu <j*c (3 

( ialij 10) idtjUft £g vull 


/ (x ) = 1 + ln(2* -1) :—j /- 


1 

— ;+oo 
2 


^jJc. 44j*a]I 4^0*11 4ii,ill y (I 


*(^» *'»./) ^UaII jjpi) u-'^uiiail ^ ^jUJI l$ L l «r> (Cy)<jSjl^ 

. lim y (x) j limy (x) uju**I (1 

x _ >, r ^ 1 V 7 X 

a 

<Jj^ (*> / <Jaa 11 {.ffic- LttUu eJSjt Joa f 4lUi j (2 

^LUaH gp (t/ IjjijA ^UaII lfj}3 (jjfe (C f ) {>» 4jaSill AJLali <jjc. (3 

• y -x 

• 45^” f (x ) 4 jUS <j£-<U / jJA X (JS ;JfA «ui Cmi (1 (4 

t , .. dlr»j (j Li i rt^ qS^C. b *■ / (x ) = ln(x + Gf) -f b 

In 4±AiJjlji_jlll 4iljil ^ja oa (C )(,>® (C^- ) j**«ij ^jSaj 4il ^juami! (<-j 

* (C/ ) J (C) f^J ^ 

g(x ) ~f (x ) -x :-*-j I JUaII ^ g <pa*ii 4])Jill jjuiu (II 

. lim g- (x ) = -oo J ^ ^ lim g (x ) t,, w > n> i (1 


. a i 


:+oo 


• l^ji _jjij (JJ<i5h (JSjoi ^ / (j ylc- g 4l) jJI (2 

Jla-Jl Jj3j g (x ) a= 0 AIsUaII J £ g (l) wjuasJ (I (3 

• 2 < (X < 3 ij! ijjSaj 


.(^jUaIS ^IxaII 


1 


; 5 


JU-J1 g AJIjII (C g ) »J (<-j 


• {d ) 4,1} 4amu11$ {Cf ) 4 , ’iivUl l kituJaj fjt I Jla-flil ^jic- g (x ) S jLil ^tlfuwt (4 
(A tS&4 f (x) ‘o\A ]l; a[ JUaII x JS Ja.t <> <j1 (5 

. ]l; a[ JUaSI 


•»*»/!+ 


1 > 


In 


UN>a i j**l 12^J| iultuAll ( Wn ) (tr ^ (HI 


u. 


— 1 + 21n3 — 31n2 o* n 4a^s Jyc. (1 

-S n =«} +m 2 +...+«„ :djaA. S w ^jA^Mall « 4iV.ii (2 
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sites.google.com/site/lotp hilos ophie ... .. 





























(Llii 05) 

U2U j^ulsbloJ JuUua ^i*-4 ^\ UJ<_£jI*oUi3l 
:^ r ii3 jail < ^Ju^ La^Jol ^ lj^ j 

1 I 

’ y== 2* + 3 J y ~ X 

j(jc»VI <ej* i^a AijjucJl ^ tt ^AaJlal4]l ^jSal ^1 


lg }L ,*t aw <jj^ J J ^3 <■ ^2 4 ^1 4 < 3 * ^ c&aIS <J£jI - 1 

.^Ajtfjll -Ljlxi, 1 JJf* 

.(£>) J (A) jxa j i a^ InloT1 <Ljlj ^aal^sJ jac « ua 
• ^U n ) ^ailaa^ll ja*a alaal jjja. I'uaVi JaC-i « -$* 

2 * 

• >— i yi ^.xA.yls HC. (JS <JaJ 4 j! tlajjl t^aJjalL (JV*£^YI {JIaao^Ij - 1 ^2 

3 ^ 

♦ ^U n ^ Sailjjuftll jo*j olaui u»,*ii - V 

2 

« v n — — —- J ■ 4 ii>lxilj ft ^ic 'JS ^ja AijJtAil ^ jiiaiJ (3 

, r^^i J ->■ fi \nf>,^^ JuJlSkJ l aIL* 1 < d Ai. ><AVa jyisjrj ofe-l 

.n AJV-iJ w M SjLt tv fl ^»Uil jjJ! ojuc. n <IV^j w-uSI - 41 

S ^ jr* aM g uTu4 j S n = V q +V j + ... +V n U m i I i 1~\ S n ^ < i\ l Yl AiVAj v . iiiA ^ - 

'S'n ~ U Q +U l +•■> + «„ 


(hm 04) : ,Jttft Ca 

. jAt lM' Jc- uM £ ‘ z 2 -6z + 18 = 0 AjjU-Ji <C *£>•» jljftVl JJ*(1 

Z) J C t B i A JaiijR jjjsu i |O J W , V j (Jjgjl >u\lj JUiUlLaJi ^i*-all uj jjuilali jpUK-alt J (2 

.Z D = -Z B J z c --z A 4 2 B =^ ‘ z /4 =3 + 3 i :^jiii Jc 
.^1*^11 S Juu« O dii a jjIjII (jOj Jj ^ ^tr £) j C ‘ B ‘ ^4 iaiiil ^ ^Ju « i 

.5 AlaSsSI J\ A Jpuj (fW R JjjjU AjjIj - V 

*D J O t 8 iaiill J C j O wi JaLS £j Otf#-A 
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z^-z 


( JaUU 05) {’jA ><uli 

<A (l ', 1 l 0) laai3l i{0\ i ,j\k j AaL t juJI ujjjaIaII »Ljaili ^3 ^)awo 

•C (-1 ; 2 ; -1)jB(2;1; 1) 
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/ (x ) = 1 + ln(2x -1) :_? 
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(£>):<>> = 5/ + 4 (/el) ^k-- j (42 

z ~3f +3 

V* 

(D)c(P) j (£>)c(/>) oija«ii(v 

J‘ ua^ J ku it* J* JUsiVl) -ilfci-l jf 

(P)n(e)n(^fiC) = {£(-l:9;6)}.3 


4/1 w 



Lotphilosophie ^ ^Sa gj^aaJi j 

sites, google .com/site/lotphi|osophje _.._ 





























2010 0^ 430 j 3 :5x»ll fjk CjLHslij# : »Jta jl£il a^jaSS Aia^l £i3 



4/2 <**-*-^ 



ilosophie ‘£±J2\ &J* J& ^juas>A\ j JjiaJt 

._ sites.google.com/site/lotphil osop hie 



















































2010 J 30 j Lu 3 :$A*Si iujjaa :4jlulI1 : SjU Jfx) 4 ^Aja2S £j12 



UP 

I 


5 L* 



05 


(J?\i5 05 ) : JjVi CH 

oUldil 

SjiJjujl 

1 

«< J Kj ‘ « 2 1 «] 1 M 0 : J>iaJi Jj^aljiS! jja-a jj-Ifr JA-J • i .1 

0,25 

0,25 


^7 7\ 

—CUii <LSu3! gyi ^jUJUlSb (£)) j (AJ - V 

v3 3j / ..„. ^ ^ . . 

* L&LrfU ^U n ) ^alljuxlt vj! 



.Q*f .?}** 

0,5 . 3 (^) - V 

0,75 

0 

u n > — (JLmlujjt «* i .2 

0,5 

0,75 

— 

1 ^ 

uu («„ ) iffctiuj w fl+1 -u n < 0 i u„ +l -U„ - -- 

... ... . .. . _ . ..... _ . _ __ . 4..V 

2 " 

“"3, 

| - V 

v 0 =—• JjVl Uji k.j ^ W*“l*4 AauOjA (v„)cjj) v„ +i =^-V B - i .3 

0,5 

16 ( 1 V „ 

v = — x — : v, »t*it ^svJ! e jLt n <5V+) 4jIjS - v 

ft 'n /x »i \ * * * 

_ _ ..... 3 \zj . .. _ . _ . _ _ 

0,25 

16 

U = -: 

" 3 

<5 

li- 

0,5 

S n =v 0 +v, + ...+V,, ~~~^ 

M 

l Y 

2j 

+r 

* 

0,25 

32 

s '„ =u 0 +w . + ~+«„ =« + ! + — 

■H 

S) 

*?+i 


04 

. —, < 


04 ) 

ii-vpfyi 

J\ 

0,75 

z” = 3—3; j z’= 3+3/ i A’ = -9 = (3/) 2 :*1iU-J1 □ .1 

0,5 

z" = 7 = 3>/2<f'* * z’ = 3^e'* - 

1 

QA~OB = OC = OD = 3sl2 ^ \z A \ = |z e | = |z c | = 

= |z d | = 3>/2 -1 .2 

0,5 

(* eQ ) £* (ai;0*) = --+ 2 ftjr<k> ^ = e'**: R AjjJJ ^ 

2 . z A 

0,5 

^ D ‘ O ‘ B Jaiill J C i 0 i .4 (jj) (jUbiat ^jl-XlC. Lk* -5*2. - -1 t 5 bL . =s ~1 * -a 

2 .4 

[5D] * [AC ](>« (JS <■ l/>Vu 0+i«j Zg+z^jSsQtz^+Zf^O 

0,75 

^Jjl^lsuusj ^j! Julxlo iyUu-aUa* A BCD - *4 


4/3 



sites.google.com/site/lotphilosophie 

















































































2010 jJ j J 30 j U 3 :Si4fl fji£> :4j««uJI oL»*«aLjjil : SjU 


Su^ull 

j-*U* 

tW 1 


o\j£ 

^U3t g\3 

04 


(i»Ui 04 ) :44lDl 

VUaJ 1 

0,5 

A (-3; 0; 0) .1 

0,25 

Be(9) .Ik. 0-2x0 +(-3)+ 3 = 0 -2 

0,5 

^B = V9 + 0 + 9=3vf ZS(3;0;-3) M -AB 

0,75 

/ , I-1 + 8 + 2 + 3 12 j — 

5(C;(3 > )) = -—~-- = 2 V6 

V V n Vl + 4 + 1 V6 

0,75 

-7 = -4-2r ;;eR (A)-! yrwa.jjj* u(l;-2;l) -1 .3 

z = 2 + / 


0,5 

^4 e (a) cp] f = — 2 : (A) A ALiill Jjl ^ 

0,75 

=-x3j2x2y/6=6yf3ua:ABC£&J\ *»L« 

2 2 

07 


(Jfllaj 07 ) 


0,5 

lim /" (x) = +cxd j lim / (x) = —oo d-1 

0,5 

lim / (x ) = —oo lim / (x ) = +oo (v 

0,25 

(Cy ) l ) jULo 4jj)lx-o X = 0 

0,25+0,5 

+ 4jlLulaM ,2 

2x0,25 

jijull ol^jt + CjI ~~ 

0.5 .. >i*Iill I>lS D^Allj jfclutf 

2x0,25 

(A'):y =x+1 (A):>’=x LjIIb .3 

2x0,5 


0,25 

jialu co(0; 0,5) .4 

2x0,5 

^aAi^ajjaaII ^jS31 Aj^laj p i Gt (j^a cJ^ j tlilA] (1*5 

0,5 

► LljLk »L&x V <i>aj K, * p *(x ) — 1 (s-J 

0,75 

(C f ) ‘ (A') . (A) ^j(- 

0,25 

f (x)—x + m (m —l)e~ x =m (j 

0,25 

* m ^ i »uiN AuAiiJi 



0,5 . .SIjLulaJI ^yaTifl (1 -6 

0,75 ... /w t <LiSlxaII (uj 



4/4 O^i-o 



Lotphilosophie ^ Jati j Jj.ip 

sites.google.com/site/lDtphilosophie-- — — — — — — 













































































































: <. 


JX 




fi-j.ijjA i.il pkq _LaJI 


SjLa 


2010 

ih l...a -j Lbji a— 11 j <Jj Lj UxJLluOLJ ^ Hra j_J 1 \ j-j jlJ 


Lotphilosophie ^ ^Sa j 

sites.google.com/site/lotphilosophie 






CjU>LJ 4j oU\*ss#^J 4,^^ ■ 4 r^Sj'jj 

2010 cjlj* :5jji Ob«isi 

4*±U*2 fjte :v^l' 

' iltt&lui 03 :5.a1i fjWt :5iU J jLsiM 


JeJ jtf»»| 4jf ^StjUi i ^C- 


04) :d^ L OU^ 

£ JUja jiuj J^ls L )AO, ^jxi <J,n^vwl ^jLi^uSji (J__^aal3 j^iajll AjuIUa] 

Zn(s) + 2H + (aq) - Zn 2 *(aq) + // 2 (g) :*hU-JI ^ ^Uu£ <>!& 

jj^suA Jjla*-* <3* f 7 = 40 W.L Aj ^ *^0® O* Wl ~ 1, 0 & f = 0 <iarvlll ^4 

• C = 5,0xl0 _1 molX 1 *jjSjp uoa.jj^il 

t ^j! J ^JjpJiSl £Aa J^Lk tS^lj ^-Lciilil Ja^^li jJJpti 

F m — 25L.mol “ 3 


^jjAi *$ jl^aJ JaiuJoJl ^3 (j ffi x u il < jxxjj 2 UflS ^jl£ jl& ^ (JajIj 

SgJtall 


t(s) 

0 

: 50 

| 100 1 

150 

200 

250 

300 

400 

500 

750 

V H ( mL) 

0 

“• .. 

36 ; 

r ’ ^ 

64 

86 

104 

120 

132 | 

154 

170 

200 

x ( mol) 












• ^Uaiai! X (j-U ^JCjUJI ^Vumi! j (Jolsul! ^JmS Jiaul*~i 

(Jjjfcaji cUSI -2 


;^]tj]| piui aLu^U # ~f (t) ijLuli JjLo —3 

lew —► 1005 

lew ~» 1,0 x 10" 3 mol 

400S \ jfj-lOOj ♦^jjllaatlli ^3 (JcrliuU Ao^auaJH Aj^^yA\ <-03 c^ujqJ ~4 

.<Jic< £* <c.^lu1 I aik jjiaS <■■ aA 

Jpto ^jUoSII Jjaall ^ -5 

♦ .W^tt J^ljCUll j X mdJX ^AiafrVl 

.<La^ ^-J^J ^| / j cLa!i ^jaj U»j& 

M {Xa) = 65 g.mor' 


Lotphilosophie ^ cr j * j Jj^ii 

sites.google .com/site/lotphilosophie _ 




























(Js& 04) 

5^* 13 12 OJJjSS 1<A u^jiluM AjjjJ ^ £jjjSJ >-aj& JL^JJ 

*t\/ 2 “ 5570 flw * ^ o*j * 14 ja ^ jSiuuk jj&) 

:14 ^jjVl < ”c : 13 o*jfr\ * 1 %C :12 :£ijxu& 

• 14 U-WJ^* ^>» m£,£ Jotl "1 

5Jj1^a3U *jc, ^jjj Jj»j j>a tjjjbh ojjVI Sis_Ail dfi-2 

»N + In -* ir, + \H 

. ^ V i SljiJI J-li, JaUb»JVI i__jiU (JjuLuj 

C£JJ*S C_uSI .p | WU i T> j g,Y 2 O^J ^ liwj 14 (jjJjSlI ftljj <j]Sfc <jl /l_3 


.Y 2 _j 1 f" 111 ft ^uil j£Lil _j 

N(t) = N 0 e~ Xt : *CUll* ^tUuSyi ^Uall o^^4~3 
U;N 0 ;N(t) j*iU ijU/! 

/« 2 


.X 


; <J LJ& /^ 


' 1/2 


.gjJjtjJt J lkf l fl ^jLwtioiU \ J y«Jh» 

* 1 4 (JJjjSil JJaaI'I j! jl AJ1 Aa X V ii B A^uSfl y^ 

Ajj*H JalAill A342000 CjiusjQ w(&) CJuioJl £ja A.».Ia2 £tjjb ^laui ~4 

>«uA.i31 \SSsu 13,6 —j aJ&Iaa Ali*J iaUiuS jJiS ^a «Aaiuli ISSiS 11,3 —j j^S 

d jpuiJI £-Ja£ Alai L*j i L-JjiiJt A-JtiaS j*aC i i l»Al / J A. j ^4 0 ♦ JU ^4 ( t) SjU& 


?l^Ju ^ 


(Ui 2 04) t dilUll 

*jb ^ 4 A^j (L,r) ^ 

:£a JjuJLmuI! ajjUj^S 
R^ioq .£ = 6 F j 3 j 5 "" 

. /? = 1 0 O Alo jlLi jl J^b — 

. (1—JS-SSI) k A4iLti ““ 

*L>* c 3 ^ 3 jbc* il-uSI 4 ^ Ax-laliil ““1 
. i? (JUK ^ijia o£ j5j^ *W ^ 

.3^ij]l ^jjia .ju jjjill: 

.SjIaH jIaB i (t) jLulJ Ajloali&H aI^U^D a=«. jl tcJ j[i>>1! ^ (j_jjla — 2 

E -S&, 

,i(t)~ -n~e L ,) :J &^1 ajLsaliiB UsUJI J ^-3 

R + r 


L,r 


E()f 




J 


hJSjai 


Lotphilosophie juJsi^jA^^Lsa ^^aaJl j jjjaJi 

i .comfeilfi/lotph ilosophie .— 




























► | 2”jSuill) gfi AJ JIaaII jUJI SjW! jtJl jljill l^ta Ajutiu Aayjaali AjJj^II lju£a —4 

:cwal Aat*^V4 

, A-xjui^ii p a-ajIaaU t 
AjjI j Z/ A^aS gatutfl 

. Ajejui 

A^bj^Jl AiUd A-ojS c^I -5 
.^U f\M\ AiU 


I 
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.jfflMlili 












f ?VtV^ i 
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i i lx - 
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(i»ii 04 ) A >>a 

• 25°C A^joS ftijiLk AjjUB JJUwJl 

r^Aiilait HCOOH (ctq ) {jia-aaJ (S 0 ) JjaII jjSjp^l AajS <J^V 

*LalI (JA |80/wi AiUia] dll ja 10 a-lUJj < (5 0 ) t> F 0 - 20 mL U*a. iitj \jLji\ 

.(5j) J^a>wa i Jfe, i Wd 

»\3 * « ^ <* Jj—ia-cj a jJ—*j j (5j) {J jU »1 > jj* V l — 20mL U> a> ja.U :MoSin 

C b =0,02 molxL~ l ^jJI o£J* (Na + (aq) + HO~(aq)) 

.^3~JSuiS) jjwtjj OJbC-E 

4 _& j £, jV ■ -'•>''<•^■1 > —1 

/|\ pH 
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K A (mr 




(5 0 ) J^uS 

Vtillil AjjjjdJaft CjUaLx^ 
juftiftS <J&liil! AList* ciiSi ““2 
pld duLaJ! 

.S jjUaJI 

A—LL .,?k] 1—juLu —3 

j—£jp]l gcajj—jJJ i^alSall 

«(S^) jsjua B lJ^^aU 


* | HCOOH {oq ) / HCOO (oq ) j AujUjII K A Aaa»ja=J! c^il Ajjj jSsB Aaj&II cM^ is^ a*.~4 

. (5 0 ) <)? i-aVl JjL-jJJ JjSjili AajS -5 


8 3 AftjL^a 

Lotphilosophie j^VE ^ iaSa j 

. sites.go.ogle.com/site/I.Q±philosophie . 



























































































































(&£ 04) .<5» 

^ (5*) «... A > .r> gjijaliS]) JojAwB A*J j4» JUC.I 2 U Sj-taifc ^ ^ £ j9 ^15 

* (Webcam) aj*£j I jauIS JL«xaujLj 
I jL-asuS <^1 jO^V' jWf "Avistep" i&uiJU jJJyaH 
j—2x.j—M J1*J jl! V —f(t) uW^ 

.(4-j^ai) o-jn 

(5 ) ^AaaJI <IUa& __)£^a 4 Sja. 4 jLjjia AW — | 

. Jk .fflJlj a^\£a Jk 

0^ ijg^ ALuc-Vb —2 



• v Jim ajo^J Ajp^JI /I 

* ?—0 AJa.7K.1H ^3 AS^aJI £^)Luu /c-4 
Vfjbj j^Uaj Aojla-kiiil AjIjSUi ASja ^k Jjju<aaJ] IjAj Iji-oi* (S ) W^kaH ^ucJ' <jj£j L ~3 

5 —hbu*H J—Xij C, gXiuJtj tijLjJl p\Jj\ (S ) t5j£H <Jk t2JL<^-x jLucb -"4 

wkj*Jil Aik v SJV^ 4£jaJ5 A-kbl&M 

. {jk Axk^kft j} QjaJj^o.A.^ AxSij JLqAI Ai^^wJI lain A a cJ£2i £3 j3 “5 


8 QA 4 AaJL-a 

Lotphilosophie teuAN ^ j ±±>1\ 

. . s ite ^goo gJe..co m/s ite/lot p hiloso ph ie - 
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{ Utt 04 ) 

4 ^ci) UjaI^vI AaiSjui oU rt ^ cAjji^J *Uuf cJLa*JI 

X j3 JUsaJ] £*3^ j 

•441*3$ 4ji^Jl ^ Lite, .j4jM«a£kji] ^j X u. >4 . > . j S ^j1 3jV! ^jiB iS Ji m 
f&j 4 ( jaVa.^..a >11 C4jj4 ^all ujt jLu&V! j ^ 4 4*4ilaJ t <j*ij*Jl ^jt L$ Ji " 

• (4^70 _J 4,&t> it jU&j ^ Lilc. i jjju^xiwi3 Lagjl 

• ^C < ^\xm!^\ InLa^M IjwUJL* 4j> syj]\ J-waall ( jljfifl jaJt- £Jtj 3^35 

.AoLaxJl t—15 <. 3 ^ A<>Ua ^(' $ ~ ^ ^UaLaH C lg43 JJ^4J 4 ,Jitx,H SJjLaI! 1 .a 1 & 

dijlS <* La^JaLiu ^ aJjSJI ^a 3 S £y* 4.UC siillSiJt 

jA La$J AJjLox 4*uJl^ 4 jjC- iaLuij jjl Udc. . ^ 4 ^ = 45005^ J ^(a) = ^ 000 i?^ • i^XX^JjA <^ 5 ^ 3 / T > 3 ^~ 


.t y? =5570ans j* 14 C j^c. t_i*-tfuj * A 0 =6000 Bq 

J4jHj 11 4jjj^?l Jjj i_>^ jjC^ JjVI <jlc- < '-®J*^j * (~P JjJjSlI t^faal aJjIju ;_jj£1 j 1 

. *’F j ', 4 JV j '£> 

. ty, , t , A 0 :W± 4ijJU(f) J.U3J S£le lJ&I /2 

? AjuJaiill tlJljJ! 3^3®^ ^4*v /3 

- 14 (jjJjSli Sljj JbJj ASUa -^3* UJJ^yir 1 S- 1 *-*^ /4 

I U> t 
O 1* 

* \MeV ~1,6x 10 _,3 J * li/ = 931,5MeK xC " 2 


/»n =l,00728w 


m„ = 1,00866 m <. leV =1,6x10 ~ l9 J 


m M =14,00324 m 


( Jhtts 04 ) X» t -M >4ft 

<*i»-ol! jj wlLjJ)ii! 1 ' (j oo-v j> ^L.;! ! J fir Loll ^jS tJahitt 0-2 (j^JjSji .UmSl ^jljj jtc- ^ j'i- i_J J^yi-4 

tlA ^ ^jiabaafcll C (l jjS Jill 4i j*a1 l jjU- 9 3Jua& S-I__»] iiA^jll Aik.1 Aijj . C,H b COOH 

£ jAw Sij^ 3 CjP’ CO 2 jit jj K fl = 50wiL *j4 U >^ . <i« ikL i^ili J^Vj 

^lj—all j —jSjilt (Na + (aq) + HO~ (aq)) Jl Aw —Sjjjja Jj —L-* Aia—J jj »jjI_rj 

• C fc = 1,0 x 1 0 ~* mol.IT 1 

25 C Jic. Jjlsk4l pH A-saS 0 jj JS . XjJjI I Jajjy p jj2Jwali 2 u*h£jjjJ^J V^ ^L>a. ^ Jil J* ~ 1 

,^1 — JUillj pH —f (Vfr) J j£^di jla —11 (JjIjLo jLwJuib 


Lotphilosophie isj * ~'~" v j 

site^.google.com/site/lotphilosophie 


































jliJi c^jjjAaII (JJ2U1* J jLo&b 



£ JuUaI! tJ&tsLiSi a^uoSf SJjU-ftll I £&& —1 


.SjaU^li J>L>, c)x-aljaJ ^UxuSl! 

.£ 3slSuli A±z& uu ^ - v 

C„ jj£ j&S gi&J 

^ b = 10,0 mL <JaJ ;>* -2 


*<—iU^oJl ^ 

■ JcU&B ~1 

Jj! (JS SjLq A-^aS ^jl 


(// 5 0 + (^)) 

.^£j]l LuttJoA* ]n\n ^11 

OH O* Aiaii Ai^xxJ ^j*j»liUll c_L5l£Jt jit L* -3 

? (J jLtjJt ^ua aLi^t <J^is3 ^3 3 ^)jSAaB L.a^il 


jjjiiS Jla-» pH 

uLil^l pj 

6,2- 4,2 

7,6 - 6,0 

10,0 - 8,0 

JauJI jasJ 

3jJ 

^JJLill^ JjAift]] 


(JfcttS 04) £a 



I <J**L*ult ^Jd AjjLjg£ Sjta 

• E - 5 V iJ^j£ J*y J* ■ 
■ R — 100 Q Ajas jtLa (Jf jaj\ jjiilj ■ 

• £* 1 <» 1 *3 ^ tiX A 1 

, & Axiali * 


J ur!i ■# ,^f AiiiSjill ^jia J^-ojj 
"Microsoft Excel" j±* CjULxJI <lx*lyzj Jl pie.) 
.^2~<J^*iH) W c — U AS —f (^ ) r^LJ ( jiaool l ^^Ic. ULoau j 

* f 

jLnll L^-bjXi 3 jSjll] IIiLvSlx £ Jj5i j 1 


* W c J U R OU^i <> ^ 

«C AijSmil Ajlaj A-aj 3 £cjj£udt Ai^Lu La j Sjljill r <3*^ AuuS /2 

^llaalj 3^)1 Jill ^Ajg^jui i- uht^I ^3 

— JaJull <j5Li jjjLJi ^U^St ^*aj sUsjS ♦ C'« 2 C t#>3 ^jS-j ^UJ UlyU jl /4 

. (Jjiajll ^a . jt^aJ) 4jiUi L# JC- <ia*Liu» (jS-aJ ^ CO 



sites.google.com/site/lotphilosophie 
































































































(Ja& 04) fxvufl 

jl A^ajlia < g=10wX$~ 2 jdk.Jp 

Sj £H j—juxi ) UaiJ £ jSj (jtSu» <9 A.ka'i^ ^ Sj£Ji <—jc.!&S! £±i*j * SjS ^ Si jUa ^ilLk* AjjuuJ 

. h~AB = 2,44 m kj&hl) X^a jUH ^Uu j\ dwA, j*li Jo*. jy> d =25/w . 1*4 { <jiaV? 

AjjIjlU *jSii L-4C-3U1 cJ&L 

Ajji j ^3^Vi ^ *a> v d 

.(3-JS-a )a-30° 

<juxU ^1 

AlajVl loxo jaL |oX , oy j jkWII 

* y —f (x ) jLoi^Jt AtaU^o A.fc«J 

$ X , , * K ^—fc Lc ? ^ AJaiiil^ AjSaVl AjJaJit*!! UjuA-a* J n k- ^j V 0 4 aj§ (JjS 3 CAS fcj /2 

A Way si) Juc. l^uo jiui A*ia Laj ? AajilwuJi 
? { B AiaSjJl) JaaJ1 i a4$S tJVwtJ ^ 0 A^oj§ cJ S'foj* /3 



►X 


(ialaj 04) l>* >4aB 

JA I 7 {pC}} 3 jA\ ^Ljj Uiiluil (JjLw ^ SjLe- ^jjaJSj ^jjb v, fiWu Ajjc, iili 

.t.gPuflU <ujilS d^oJI ^adUij JacQlji Zn (5) d&jjll 3^ I4-1II i.. 

:LoA ^ ^ nil jl Lolfr ^jUa^SI ^tAaAaSI Jc-liull Aj3jtA u.uSI ~ 1 

(Zn 2 *{aq)tZn{s)) < [l 7 (aq)IT(aq)) 

4 Zrt 3 * 4 Jfc ^ a3 <M-ililal( F =50 w i ^i] » 20°C S A^jj jiic 4j^aoS| ^2 

k( 4 -L 3 ^') [4( a 9,)] = /(0 U^ ^ [/ 2 (<^)] CjI 6 jjU-aII (3^J^ 



■ (Js^t 

1 *>< ^ J^ f J < 4 va^. ^ t. *“CjJ 

«UiLj Ifl jlur^ Ajj^iat 
/ 2 tlsLL=w')| A^^jaJl Ax^ jaJI jjjajj <nJuS ”J 3 w 

, <il}j V 

t> F jkikaJt ijkii) iklj <4jaaS “3 
Alak_ja. (_jj 13 » > ri'i t 20°C ^Sk^ill Pj& Ajjxlt (jjiii 
Aiajjit j4 <_USj 100 tflL l^jauu 


8 0*1 Wk-a 

Lotphilosophie ^ iaSa j 

_. site s .goo qle.com /site/lotphilosophLe.-_ . 















































































(JjkwsJi n> JAJaj j ^ IaI l_j£jjiJ j jLxJi Jai. ^SJ <sUall 

. Jlc AjjaLal] {1} <jLJI £-» ^k-*3i tjjiai ^ tlii£ *4 -<uji jtj ] = g(/) (2)oW JS^4«ji 

(3)o^* 4 80 O< C ^j Sj!^>aJI 2^,jj £$JJ 4<Uo*J! (JajAj ^ ^ ~4 

* ^jUI ^Li-a 11 {j* i3 <Liu& 4 <ajuuj 1 j j^/ 2 j = h [t ^ 

f^wJUwti liU jlaili *0A U ^^jjl 3^SjaJl <J*I ^*11 ^A La "~5 


R /yg ^ * 

Lotphilosophie jmM ^ iaSa ^j^l\ j jjJaJi 











CiUuUaaII j iliULxlCU gjljjAll <Ujla^ ®jOj 

20X0 tOtjPf 3jj<^ 

3 - <nj- fj^ ■ 

Uuajj oi^Ui 03 : SJd! ( (jjk jiiAlU I O^L* 

A*! jUi;} £)\ ^WIjU) yjp 

tl/fl £j - 


(** 04) :d &1 &j*& 

Q^XjUJ (jx>. JjAi$J JjK (JSi.A7X Jji^-4 (jll Jj-fllaJl ^jUxjSJI ^gllCk jll J^Jajil 

: AiaUJI if* J&US* £^4 ^ ‘ ^ 


Zn(s)+2H*(aq) =Zn 2+ (aq) +H 2 (g) 

JjL^^F = 40 mL 4j 6jj* ^ <4bjM u*^ 6- m = l,0g*i£ / =0 ^taJll ^ J-Ltf 

* C = 0,50 mol.IT 1 u^J J-^ <>»*=»• 

:Ja_jjji (_^ -V \1 jj cJ jj'vaI ) oA* (Ju^-iv lUilj ^i&lijll Jo ui^li ^. n* ,. i 

F m =2 SL.mor 1 

O* O*** gr*J Ailia-a CjUaaJ (Jfr lku it F ^ jlc- (J^j 

ffsj: ;0 ;50 ;100 ;150 ;200 ;250; 300 ;400 ;500 ;750 

! gr* ijz- V Hi fd$ Cjjt£a 

V H (mL) : ;0 ;36 ;64 ;86 ; 104 ;120 ;132 ;154 ;170 ;200 

j JC ^»ALi] 1 ^jjU AS^xI! ^c.uij^l j ? Aj8jS> AiaoJ .^3 SoUd! AxaS jc. _^jc. — j 

.v Hi < 5 iu*ii 

. AJuUI Jtji• j» OiUiadl *SaljJl jc f c&)l ^ gou^x! -2 

? ^jjlgu tiU [505,150^], [300 j,5Q0$] ^ ^-kuijoAll Ac.j*Jll i.-im-vl —3 

i (J(Jj),> jlj 4 
. 3% .<41 <Jc.lil«Jl .ia.j1j X mQX ^■A^C.SfS ^JlSuli C_iuuxl j\ 

, tSUjsl Aisl^al! x ^33u11 A^<u 3 «3Xluil j ^ 1/3 cic-^Sul^ i-Vn^3 (3*°j *_)£. ji ~.1 

= 65 g .fHol * i s J 


6 6*1 ^*i«a 

Lotphilosophie j^Vt J* iaSa j JjJxil 

sites.google.com/site/lotphilosophie _ 



















(Hi* 04) t *» vul) 

jj&ij 13 12 ^ U3jsl«u> (JJJjlaj <J^ (jlc. AjjjJs OJiJ^ >-ajfc JLajJ 

+t l/2 —5570 ans o j-*£- <■■ ‘14 /j^fjSLi! j* {jSjua* jjc.)^»La 

. l *N :14 < *jc :13 OjU^ 1 * *JC :12 '-^bkuJI 

• 14 (jjJjSLll *1 jj JaC-1 “ 1 

Ai^UtvtJU 4ic j_jj t3_j=kj j* {jjjpixij Cjj jVl <-jj§ £j) j 1 -2 

l yjv + gw —^ a z y x + j 7/ 

2^ aljilt JOa. JaliabVI ^jjlS (JjulaSj 

(Jc-liaSt Xlilfc* . (J - ^j>»r>j 2* 1% cW*V^ < 1 ?^**^ 14 ^jj /u_i 

* J 7 2 ^uj! jSLil j 

N(t) =N 0 e^ : a£U 3U ^l^yi o-=M <jj^ <>4 ~3 

f X,; N 0 ; N(t): 4*5b>JI j^Uufl bL, /I 

, In 2 t , 

A =- : <j* OW /V 

* 1/2 

.(^.Vinlll (JjWiill (JbmUuib X a-la.j .ia.jf js±. 

*14 Aaiiatll <<9 jS 1I <wlxaaJ /j 

a jl$J A JUUSul! *2000 (JjiJajSl m( g) t$u£j£ ^Jall C- li la Jl jj-a <*Ja§ ^sjjIj ”4 

13,6 i X5jL*-a Xia. <Aul1 Aq Jabiill jJlS (jjja, ^k tXLSjJI 11,3 —J J.23 Ajj*Jl 

.XaAJl \S£& 

£_la3 4iu< b»j t ^JJiall wuluaJI 4xJo3 ^)xC, i . UaiJ ^ j Xj A a • *SJ /3t f ? J S jbe- i-. vi^ l 

{la\£j 04) : lUUfl ^J4 yajjj 

£-° cr^ 6jb (L>r) 0^" 

.k A*Lli . R =10 Q <Jab .E =6 V Cite 

JJjJ') U b * (-R iJbJ! gijla jjU JJJjN) :*jbc. t_uS1 cjto]l (j\t XkaJ ~1 

•( da 

, a j|S Jill ^ jLJl i (t) AaLjaliull aIjUlaII Jia.^ i (Jill j[iil ^-oa (j_jjb (JjjLoj ~2 


£ 


(R+r) 


.i(t) ^—^—(1 ~e L *) :JSilll (> Su (JaSS <LL2I aLUJI J ~3 

R+r 

^ Jjj»aaJ! £j AJV a jl jll ^3 jLu! jbill aJu jjlaS Ajjj jail! Ajji jJi C±&* ~4 

i — 0 A jlull &JLuj d^l£ t — Otkj Xkal'i ; blbJI 

6 4^» 2*^Ls 

Lotphilosophie ^ lala j jja^I 

_ sites.google.com/sit e/lotphilo sophie ..... — 


























i-0,25 A j4^^uj& t = t V2 =7 ms 

(ajuJi jll 3^jlj)Z, CajIjJ T A*-a2tjll *La jliLa^ T ^jS ^ tTu *J j A,, i JaP -Vl j4^ 

.^jtjll ^Uiiii Alla. AjUkijft gyi AuLj4^ ^SUall AaOS t -lmaJ jt^i 

(-WS 04 ) 

. 25°C AajjJl S JjaLa ^jjLJi JJl>,.4i 

(j- i-yj {HCOOH (aq )) <£L_jjj\iiJI ^—*aJ (5 0 )^—<» Jjk»~J ^.jJ! AajS ( jauu JaV 

:<jjlillal1 [jiujAjJi 

A&L—JaL (^1) f^a)_>—* 10 oJJ — ft's j *(&„) Jj— 1*^ J-* V 0 — 20mL Jiii AjjaaK 

♦(5,) JjlaA ^glc Jj-aaJ (_>iaUl *Ul <ja 180/WjL 

_a Jj—ia~AJ *Jji—*i j (5,) JJ—oaII Jj— lad! <jA V l -20mL l < o>a Jab :A-plall AajaaS 

uj— lac-i ,C 6 = 0.02wo/ xZT 1 ^jJ! oJ jSJ 4 {/W (ag) + HO~(aq)} ^jjJj*-o 1J JjAuSjjJaJ 

^jlaill j^lc. JjjwaaJL * ^uljj 

pH = /7^T a =3,8 a_«u 3 ulijlS fk jjJjm-iJI J^A ^ jjJufe <ja F 6 = lOmZ, AiLiaj jj& 

pH = 8,0 AajS dijl£ ^jjjj^Jl j^ujSjjJjia (Ja K 6 = 20mL AiLiat jjc 

.(S 0 )JjlaJi JjJaj <A£ j LrtT iab ^ j2il -1 
•SjjlstAli <.ljal Jjaail ^JaIaJI Jc-Uall aIjLla t_u£l “2 

. (5,) JJaaII JjKa.U (_yijJI joSjail jgaiuni J t jSlSJl AJaii Jaj JJa o jjualII JuAxiuL “3 

A_ £\Ju&K a A_MajAiaJl .,t\a A_ aj 3 l_gale. Jj^aaaall t> ^uUj jlau&VL Jajl ~4 

. (HCOOH (aq ) / HCOO ~ (^ )) 

. (5 0 ) (j gii»<aVl Jjlaadl JySjall AauJ ^ujuJ —5 

(HSJ04) 

^jJaj|1 jaJ JbajJ j$lt ^3 ^ t.i.AU<r> ^maJ ^IjSLuill JajliJ! AS ps* A*mI^)J <\>it 

jjJfr CiilSi Os ', 2,5$ \ 10s J 12 S ZAaSlall <JaUaa23l Ac._j-a .U,W"vi tUlillc. 

: t^ 4^ s jij Jil! 

v(m.s- 1 ): 0,0; 12,35 ; 19,6 ; 19,6 
.J1& ^USaiVi £)JaUsJI ^ [S ) ^*“^11 AlJaC a5 A»jiln OJa, ~~\ 

. V jj m ^aJall Ac. ja»11 ij i C- AJuUJ) ^jUJI ^ylc- jLsJC.^4 “2 

qjm X Isu Ajj\,a.i.)ul Aaljali AajSlu AUi c5^ ^(>y) uj% ^-4^ ~3 


?^ljj 

A—Xa ^—3 V Acjkai—I A-JVJj A—Sjall AalualiJI aIAxaD JjJj& grlViul <, aIa^a Asjlj jUaeLs — 4 

. SjJuaJI CjIc-jJI 


6 <>• 3 Aa^- 0 

Lotphilosophie ^ laSa j Jjjyi 
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.(■ktfc 04 ) : ,i&t >- u> «a 

i-fciL* (tf) LaAS^] A^y ^jlc* <_£iSjwJ f'liJ ^ Aj_J)Uul OL^)* 2 »J! ci&l JUjJ! JpC. 

:^j\1lJ£ij 2 JU*JI £ j^ial .Luj*. ) Aju&ii j 

. 4_LLaJ>ll Lite *ii] ^>-k - 51 J dj&l cftjjall (5jj * 

^c.^) <ti**■fl.'N Aj^yvA^ill 4-ixjjiaJl ^jt * 

* ^<iui70 —J A- rtrO l ) (j ; . ui^ . > ,x > ^ Ajto \Ja\& Q^a^ui La$J 

♦ C JbLwoll Ixojauo A ^aalt ^ (j\jV 1 ^Jc» *1 joa^ iAJIi (3^-)^ <J»3Q 

♦ AjLmJt a,iu% WJSjpu ftiijfi Jaj j 4 *~ ^ OLftJu^oJ £>ixJi C A1>U AuaJl 3-iLoJi <jlj Loic- 

«ilU2^ ^C-Ujiyi | A&SJ ^4 x.ta atv (JS ^ja AjJC- ktiUjli Jdkl 

^A La$i a£Lox <UC, iaLij <jJ Laic. . ^(b) = 4500i?^ J .4^ = 5000iS^ • V^HcjT^ UsAtS^ 

j4 

*ty 5570<3ra C7 ^xc- * ■ * v4q ~ 60005^ 

tA-JLiil jjx ^S^loxll jj&) Si^ili ^^Ac. 4 ^C* tdSij AiiU-x j 1 

• ', 9 f J ' 7 4 ;v j «o 

. 5 £ 5 -^q 3jj*llj4(f) JaLijJI ^JlJIc. wiiSl /2 

? SjjJaaSS (Jbftjli Jjjjali ( r..,n~» i_L£ /3 

♦ 14 (j^ J&ll al _jj Jajj 4aUa JjaJbj JaljS UJJ^VW < -r iju ‘ a> ' /4 
* IMeF =1,6 x 10~ 13 J i ltt = 931,5Mer xC~ 2 


=l,00728w 

=1,00866w 


leF =l,6xlO _1 V 


w 


14,00324 u 


(itftf 04) iulMi 

Ai^»li ji dLjJjliJI jSjoJ] j c-Lail ,^k CO2 1 jlc. q* ujjj*U 

iUJj^iLaiS IAa (j^ axaJA C a ^ijxAt A3^x] ajjljtx Aj1x& iwiiai} Ai.1 ^jjj .C^HfiOOH 

-Aw <s».j Cf* C0 2 j l* ^j! F a = 50wL *_ps U»r% Aio ji.L (ilia J=^fj 

(^lj-41 j — J&J&) ^ (Na + (aq ) + HO ' (aq )) -II Jw—S j^ua J j-k-» Aia-uiljj ojJ- »j 


. C^ = 1,0 x 10' 1 mol.L 

pH 4^13 S^o (JS ^ JuxlSj]! (J-% i iij <.. tl > i nil ^ V cJ^ cL^ L>° ~~1 

^ic. (j^bs j|2ui pH —II (JLmJuab 25°C SiC. <JjLi_41 

: *JfcB 

6 4 <UbLx 9 
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sites.google^conn/site/lot philo sophie ...._. ._. 


r-l 























* pH = pK a = 4,2 <-<u5 dijl£ F^ = 5/raL ^sx lM o* 

- pH ~ 8 CjjI£ F^ = IOwZ, 4!1<ub cJiLiaA ^ 3 . (3>1 tjji 
.cjjUii <_j j-i3Kjll jLuc-U 

^r . X oJua li QC* aI^IaaSI cjj£ 1 “I 

*£ ^alSoSS 4_1n£j AljLmfi ^tjljili — e_J 

.(iLjjiJ} (J^XA£kl C q <^$-<*11 j;}£j£ll (T"***^ - ~<a* 

£-4 jiSfl AxftS ic^Ljo^ii ^^jjjjjuca31 F 6 = 10, 0 wiL ^ % <JaJ o^ 2 

• gtjjOll a JlslI jioli AjjIoajSJI 
V Jjl*gfl £a Au.11j. 5I t_adl_j£JI /jjj (j^a ^slSoil "Oaij <. ; Amljxll lJujuISJ) _jA L« ~3 

6,2 — 4,2 « jj*a (JW-° pH J/vul l j-*=k.l — 

7,6 — 6,0 JW-* pH <3jjt cJbibsJi - 

10,0 - 8,0 ^jlll *JW^> pH (jblbs — 


(h\lj 04) & v^t 

* O'® (jj&JA 4 l**»i«al! ^^Ic. »jl.l 1 ^ 3 ^ 1 

* E ~5V dub jpjj jj j] ■ 

. i? =100 Q 4 IL»jHa <JSb ■ 

«C 1 g mm AjLSLi * 

. k <*Jali ■ 

' — ja-aju dll — o i l <Ju — j ^ 5 — Oil ^Ol-Crj J) b-~0 0_ysO A.g.'v lj ^Jl B ,A AjjjfLuil ^S^la O-* 3 ^ 
:A_i}lli! diUaaJII U c AiSSud! ( ^3_>la ^3“ ^yjb^$£ll jj jj]) ^ul (J lc. I ji—aabj "Microsoft Excel" 

0ms ; 0,50ms ; 1ms ; 2ms ; Sms 

OK; 2V ; 3,15 V ; 4,3 5 V ; 5 V J& Jc. ^ 

?^jb 4ljjilA Lajj T t>j» dub 4-cu3 {jjfi. f 1 

• C AjuSLoll A■ m A_<uJ ^r*iV~u»i 

. ^'UbOl *_plOS ^ 3 L «lic. A ui L_iuia.l /2 

? JiiaJI dub A-iuS ^u/i wJuS 4 C' = 2 C l^T>ft»,»i <£lL<u Aiibuill A.4*i^^\i blldO jl /3 

- Lo tphilo s ophi e ^g r^4 s S & ^ ^^aaJl j-jjdaJl - 

. .. .. sites.google.comTsite/lotpnilosophie . 


















04) * vi eg >a^l 
l_yi-\lA2k^l AxSijj £.1 A-OjlL* i g -10mxs~ 2 : i 
_J.jtw >) UasJl ^_$5j O Ala&jfl ^3 UJC-lAll jjjJaj t^ st_^lxa Jl)Lx A flllA ,a Inijjl 

A _jisVl A t ^ijilxll £l_ sjjJ cl)_ja. _ *^a! 1 la_i /j- _« d =25 m .*1 ....» j _1c. e^)Sil 

.h=AB ~2,44wi 

. or—30° AjjI j (3^Vl ^ I^.L>Ia. v* 0 ajjIjajI $j£ji ujc-^UI eJuL 

, (..Ji.IaSI A_lbvJ AJwJjVt 1<lfA Aiklj (oX , Oy ) ^Jbuoll ^3 e_jSJI AS^a. Ajtjjja /_u__pl j\ 


. y — f (x ) aSjUuo 

Y ^A Alaijl!) AjSsVt AufcjsjljtU Vjml m <- jb$ll J^lty ^^2^. v 0 AaiI <jj£u Jl 1 4 ^j j2\ 

Y{ A <Liill) AjSlSn AjJa^tall ^gij i j£lt (J^uaj A-laaJl ^A La 

Y ^ AlaSiSI) 1 ^jc.^jlb A>u3 ^A Laj 

Y (B Ajaiiil) ^y^o^all JaiJ Lual^o («—6-ig.H Jxiaj V q Aaj 3 (jj£j (ji <-^^-j ^ j3 


(lalii 04) kjriiU^ Cm*® 

ej— jSjj I 2 (qq) -Sjjii 0° *l>* Abe. lilj 

. Zn(s') j-» Axial tgjJI (, „Jj ,>Ja ;i .(C 0 )^1 jaJ^ 


Ji_C-lijll ^3 (jjalxibll Mb bliul! ji Laic. 4 4~olali JjpjI] ^rlloluH Jc-liHi aIM.xh (-JjSI ~1 

.(Zn 2 +(aq)/Zn( S )) * (/,(<*)//-<«,)) ;Ua 
A _xlal C-i_laJLall j—a V —50 m L ^gil cJubaj t 20°C -be. ^glji Aj^aJj ^3 “2 


^—9 3—alj-ttl! JaS fjl (.. n . v'iK^ f aJVA? [/j(<3^f)] dli Jjil3 SjjLxall Jjjjla (jc. jXjUjj < Z« tJA 


t(min ): 0 ; 0,2 ; 0,4 ; 0,6 ; 0,8 : diUaaill 

[/ 2 ](mmoU‘ l ): 20 ; 13 ; 09 ; 06 ; 04 : ^ 

j »—j [Omin , 0,4min] JI •> o il AlaaAjjLol! i 2 £.l,41AV a11 ac.^j 21 <—i^jc. — I 

.[0,4 min , 0,8min] ^ 

.<^111 ^juil Y jXc / 2 c.lslk'^ AoA^aJi Ac.j*jll c_sj£ — c_i 
AjjUc. Alsk^a. ^ < 20 Q C Aa.^)lH ble. Ajjsdi jjjiii qa V badi Ab\j Aj^au ^ *~3 

^ajo jj ^ 9 l^ e .Jj jloxfl Jgfc.^ JiJ jir^tLo.H <]buuil jJ (J-cSo ^ lOOfflL l^JXobJ 


♦ £ja AjtJaS (JjIxaH < ,. fiu> i i j 

? Aijlift AilaJ! ^ Jjlajj ^ cv< 

^JjVt C>>i3 di2kJ j 4 80°C £-3 j3 AjIIj ^5 ~4 

? a JlA Aj^^uJS j^Lj£ <■ ftjS> 

t ujjIaoJI oJiA bbJb)fi <J^|jxfl Ui -5 
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2010 : 5 jjj 

pjic ;(»)yfc^ _ AjSbjjill : SjU jLui.1 


£>*»•* 


H 




AjLdii^ 1 ^L4jltJC* 


JJ 


iLa^oli 


01 


05 


0.5 


01 


01 


0.75 


0.25 


0.5 


0.5 

0.25 

0.25 

0.25 

0.25 

2x0.25 


0.25 

0.25 


f(*) 

0 

50 

100 

150 

200 

x xl0 3 (mo/) 

0 

1,44 

2,56 

3,44 

16,4 

/(5) 

250 

300 

400 

500 

750 

x xl0~ 3 (ffio/) 

4,80 

5,28 

6,16 

6,80 

8,00 


JjVl 


(JUIS 04 ) : JL HL&jt® 
• Jj-^ - 1 


AlibuJ 

Z«(s) + 

2/T(a?) = Z* 2+ («?) + #,(*) 

<LackIl /^ 

fjfclt 

(wo/ ^ 2>JiUi1 SaxiS 

/c 

0 

1,54 xl0~ 2 

2xl0' 2 

0 

0 

U4 fc 

X 

l,54xl0“ 2 -x 

2xl0“ 2 -2x 

X 

X 

Wc 

*/ 

1,54x10"“-x. 

2xl0 J - 2xj 

X/ 

*/ 


n H =x = —— :a£>IsJ 1 

Hj T/" 

Y M 


: JjJ*J! JUS) ~2 


(8/2 J&jt) X — fit) {*»J ““3 

. v ™ —.— A&, -4 

K dt ” ‘ 

v, «4 J 7xlO _4 wo/-?‘ l X'‘ 1 ; ^-400s ^ - 

v 2 « 2,0xl0^wc>/-$ f “ I X~ 1 * / 2 ~4Q0s ^ — 

u . LUa j <jaJ11 SXjJjj Vfi JcUhll 4_u^ajl <Uu3 <j| JasOb 

ja Jc. UU B AJuxj x max =10 _2 ?W(?/ JjJirk :jaU!! JcliUli j$ 

Jc-UjS ^SsCi Igjft 1 xU aJLcJI jA JcliuJl <■ k><Vi (ja J — 


* a; 


max 


V 1 / 1 ) 

t i/2 « 270s <^> x. 


^oJacV) AaSsli b*oa 
0^2) ~5xl0" 3 mo/ *uW^' o* 
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2010 I ojjJ £lauAl 

fJ k :(S)v«u&t _ a^Uj^l f >H : SjU jbikl 


si 


^/l" 1 




JJ 1 


.Irv^li 


0.5 


01 


1.75 


0.75 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 


0.25 

0.25 

0.25 

0.25 

0.25 
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f § 

H 
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1 

j 

1 ; : ; : 1|H 

;; |i; 



m 

IS 

aaass 

IlilfsH! 

tI 

:g;p 

1=1 

1 

I 

I 

l 

1 

I] 

i 

I 

U«B j 1 • »■!»!»«»» 

\\m 

ii«tn 


i 

jj 

lifSi'HI 

: 


ji 

1 

I 

j 

I 

j 

m 

: I 

1 


lissh 

ffl 

£ 

:j 

r : TTnTt 

j|!| 


pn 

11 

= | 

u 

?i 

1 

1 \ 

ij 

i 

J :: :. :i : 



| 

1 


(E 

:;?p : 

Sg 

: | 

:5 

n 

ES 

| 

p 

r ± 

i 

^ :::; : t l 3 

:5«ss; 

t:: 

| 
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ji: 


g'T 

: g 

H 
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1 

4 



| 

| 

i?7 


n 


S|!! 

: 1 


lg 

=1 

1 

1= 

1 


gsdaii&i* 


1 


\:\ 

lii 

:|3 


p 

|| 

1 

i 

§ 


1 

= T 

1 

EKiUiiin::::: 

3 ;2srs: 

it 

1 

:x: 

^i!»! 

: r; ,j 


ffil 

33 


K 

g 

i 
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| 

fSHfcH&'U’l 

jijigj 

1 

1 

|2: 

liii!'!!' 
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: 1 

j] 

S 

II 

i 
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iggg 


1 

HI 


: I: j 
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11:1 

: M 


P 

E8 

i 
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H 
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(Jatii 04 ) CHJ^. 
Z~ 6 .ue. : 14 <j3^ i_u5jp —1 

Af = .4 — Z = 8 ' t—iljjjjjjlt Aic- 

A - 14 <= Z + l = 14+1 ijaUaj^t ^>il5 si/i -2 

Z = 6<=7 + 0 = Z + 1 

.(14C1,ijjVi ) l *N rn p 2 J !4 C -* '*# + :*bU-Jl /v 

. t a h-tll i gji <iut.il <SSsicJl jjc. AjjjVi iic. : N(t) /l—3 
. / = 0 5JswJJ! ^ ^ 55j*i <i jjc. AjjjVi Aic- t 

4l5&lt Cutti; A, 

N{t) — N^I2 '-ojfe t - t xn Uaic. :A£Ult CAJ} / m 


A,: 


/n 2 


l T/2 


:<i*j -In 2 = <=r M2 = e~* t ' ii <= NJ2 = N 0 .e’^ 


•(■5" , ) t>jii t-JjlL* gjA A (^bS *Aa.j ji [z]-^i| = [7 1 ] ! /■= 


4, = 1,244x1O' 4 am' ! A,: 


dN 


In 2 


1/ 2 


: A 5_<ua /j 


4(0 - —4_ Z(0 s= N 0 Ze M - A^e~ u :-LL2uli S Juc. ~4 

at 

— = e~ M <=> In~ = —A/ j*c uLu, 

A A 

t = , ln 4/4 0 ==1489? 2s fP7J 
A 

2000“ 1489,28 — 510,72 ~ 511 Ay^sS l l^Xo uli ^iaS 


21 


8 t> 2 


J Lotphilosophie ^Vi Je> iaSa j jjasJi 





































































































































































































si 

01 

2x0.5 

0.5 

2x0.25 

0.5 

0.5 

1.5 

i 

2x0.25 

0.5 

i 


2x0.25 

0.5 

2x0.25 

01 

0.25 

0.25 


0.5 

0.5 

0.5 


0.5 

1.25 

0.25 


2x0.25 

0.75 

3x0.25 

0.5 

0.5 
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SB^ubjaall fjkil : 5JU jL 3& jjjgt 


S jj^aUc. 


(Jail: 04 ) £a i+to 

• T di „ . 1 

«.=rj + L— i u„-R.i ~ 1 
* dt * 

E = {R + r)i +Z— o -— i = — r ^A jatfc H 3Jjlx*it ~2 

dt dt L L 

.St jL-iLxJl ^jgWi Aj^Uwcii ^jlajjxillij jliilt S jLc; ^iiiasL ~~3 

/ 5 = . . <=> r = 2Q /I ~4 

^ f = 0 A (jUutLuilj^ r «10 ms 

‘„ K ^ h i> (63%) 4-U*jJI Mijjls ji 

L -<^> L- 1,2x10'*// 


JJ 


ila^afl 


22 


r ~ ■ 


7? + r 


^UaoS A-lbx ^ AStlal! ~~5 


E h - —L.i 


max 


;£, -1,5x10“’./ 


(JUiJ 04) = sA J t'w 

I /I k Wilt A.iLaS' ~*1 


«j — nj 

K = 


Ci V, = CjVj 

c V 

V = uw; 

10 


200mL V'» »■ » (s 0 ) Cy> 20mL 

jiaWH qa 180mL AiU^atJ 200tnL yjjU*i1 JaaJt ^^ $Ia 1! v itu hi 

(Joiiuil aJoUua -2 

Oir{aq) + - HCOQ-{aq) + // 2 0(i) 

£(20m£ ; 3,2) : u 1 ^ 11 4> 5Jaij -3 

* JQaaB a j^js 


pH^pK, *3,8 


K,. = 10 ' 


1,58x10 


C *K = c tK ==► c„ = ”^- 
% 

0,02 x 20 nn _ . , r 
c„ =s — .= 0,02moi / L 

^ v u A_IaSj 2u& CjjUot^ ”4 


:(s 0 ) ^LJi\ JIjU-B -5 

Co ~ 10c B ==$► Cq === 10 x 0,02 ~ 0, 2rnol / L 


8 (jj* 3 A % a 

Lotphilosophie j^Vt J* iaSa ^j^ads j jjiaJi 
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2010 : SjjJ SjC^ui (jlaJuji 

f jk :(5)y)u^^bjoali ^jLJ : SjU J+*>\ V»V1 


11 




j i «*>1 tfv 


Jj 


,U-Jl 


0.75 


0.75 


0.5 


1.25 


0.75 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.5 

0.25 

0.25 

0.5 

0.25 


0.25 

0.25 


0.25 


(!aUi 04) ^5 

, ^>jlj ^JlitLul La* .la. I (^jXoUaj {jt v 3= f(t) j! 1 

aojLAa . rc 0 < i < 7s ; ^UsJi - 

< > 75 : ^ r Ukill - 


y = (Tie 3, rtlyy>o .^,£* 


Z' 


% m = 19,6m/s AjiaJl Ac-j*JI /! — 2 

t ~ 0 Aic. (JjjUlaII {JiA t null .illll (Jjajj i = 0 .lie AS^jaJt p jLuj j i_j 

Au 19,6-0,6 . 

a, —-= ~~-— = 9,5m.s 2 

^ At 2-0 

... aJj^I! i ^«y>,ll t —3 

J + P = m.a ' -4 


,t 


7 

0) 


-/ 4- P — rn.a 

r , A; 

-ad 4 m.o — m — 

di 

dy 

m at 


J ojSj <JV Ju Ajc-^xJR (jljj ~5 

rfv 



dt 


= a 



8 (JaQ 4 A.Th.i.t 

^.otphilosophie j^Vt ^ iaSa j 
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2010 '• ftjjJ LjjIISjlII (jlau^l 

fijlc. :(S)yfc*£dl _ : »^U jUllI 




j,i.r->l Vr. 


Jj 


LmJ 


02 


0.5 


0.75 


1.5 


0.5 


1.25 


0.25 

0.25 


0.5 

0.25 

0.25 

0.25 

0.25 

2x0.25 

0.5 


0.75 


0.5 


0.5 


0,5 


2x0.25 


0.5 


0.75 


c c > v * 

° K C a V a =C b V b£ : &S& Xc. /- 

C 0 = 2,0 x 10" 2 mol.U 1 

• 1 2 



C b H£OOH{cq) + HO~{aq) =CJifOJ{cq)+ H 2 Q{1) 

Mlz 

\ C a V a ~\Q~'mol 

C 6 V h = 10” 5 mol 

0 


1 Wc 

10~ 3 -x £ 

l0- 2 -x s 

*<■ 

SjU^j 


; jug^ C s COOH j H 3 0* Cy* wjL^x 

» lH/n »10~'"x(p; + n) «10- 8 x(50+10)10- 3 

W) 3=6xl0 * , ° mo/ 

b = 10 (8 ~ ,4) x (50+10)10“ 3 

(Wt/ > 

) = OxlO -8 mol <=> IQ -3 ~x g - 6xlO~* =^>x F —10 ~ % mol 

n (C ( H£OOH tan ) ~cy a~ X a —10 -x s =0 

n (C fif OOH) = 0 j a jjtatxll (Jc-lij jSj oic. Ajla.yi <Jj£i * 

o jj*j JW-» oV <J_>y 9 j* i_Au>liai1 < ...<,w-l 5 .i l —4 

. jalSiil aJoL* pfj 


4 o 


u 


X 


c 


B 


R 


Q max So EC 

q 0 -5.10 ^Coulomb 


^(v) 



(an 04) Chj^. 

! <> J ,lil ,]raS-a.7fc a 1 

r - 1 ms <3* U*J$ (2 

<,u *!■>.! 

<j*a 63% 

r = RC =>C = —= -^— 

100 

C = 10~ 5 F = 1G,uF 

:^UI r UuS 4J& 2j&j| ^ (3 

'. -» '> <ji JSLi (4 


t^RC ,, „ 
t'— 2r <= :(JjLu11 

t' -2RC 



8 j_>* 6 ^kiL^a 

-kbtphilosophie JlSufrt ^ laSa ^^aJl j Jj.ia2l 

. sites.googIe.com/site/lotphilosophie .. 
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2010 : S jjj 

_ £ jk- : (S)u^ ; SjU AjaJj^ ^UV) frS 

£>■>»* I 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 





: (JSwi ~~3 


{1) AjpjmuJI ija Jal t = o *i4£. ac^lhSI 



4jafc.^p — 


JJ 1 


iLx^aJl 



8 8 <sJU*a 

Lotphilosophie ^ ^ j jjJaJi 

-sites.google.com/site/lolphiiosophie .. 
















































2010 : S jj* Ljjj&ull 

;{i> (<i tj5«H ^ > j4ajAilj <{S\j^1 ^^iaut l >jL« ^ fyZ i kS 


£j^ 


1 J** 




JJ 1 


lUa^oJl 




0.5 


1.5 


0.5 


1.50 


2x0.5 


0.5 


0.25 

0.5 

0.5 

0.25 

0.5 

0.25 

0.25 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 


04 ) : 


mV V 

n — — J n ~ —^- <=> n H = x~ —^- :Z£1*J1 -1 


M 


M 


M 


: x ^o£iB pik <-jU«a, -2 


t(s) 

0 

50 

100 

150 

200 

x xlG ~ 3 (mol) 

0 

1*44 

2,56 

3,44 

16,4 

t(s) 

250 

300 

400 

500 

750 

x xlO ~ 3 (mol) 

4,80 

5,28 

6,16 

6,80 

8,00 


v =7,6x10 moh> 


A yY ^ ^ 

*V —- *4jbuu oLoi! <& AmJS -3 

A/ 


: [3005,500s] 
Vj = 20xl0' 6 w<?/-s~ l : [50s, 150s] 

1 jjja* <1tu^ jLail 4 _<uS 

J* O^aII (JaUlaii <ULaj X^ — 1CT 2 mol ""1 /4 
J&iftlt £Sis 3 * • /^2 £y*j ““c-j 

=5x10" J mo/ ’• c (.„ 1 ) ~ ~r*~ ^..KrtVl ijjS . >.oi 


(Wii 04 ) : ,ja iMxdl 

Z ~ 6 : diljjjjjjli sjc. : 14 j£ 1S Si_^j l-jjSjj — 1 

N = A — Z = 8 JOlijJiAili jjc. 

4 = 14 <= x4 +1 = 14 + 1 :.kltoiy' ^jjli Sijjll jamu /i -2 

Z = 6<= 7 + 0 = Z + l 

.(14cjjJVI) ' 7 4 .V b A r Y 2 ai. j “C -> >' + :*bU4t /<_j 
. t ^ 4Ju*J1 J4C ZjjjVl -S4C- I N(t) /l~3 

. t = 0 Zlaikil! ^9 ZipiJ <^9 *&£jCui Jjfr AjjiVl ilfr : Nq 

. ^c. i tilSioll duti : A, 
JV(/) = tf 0 /2 :ujSj r = f 5/2 Utfe :A£sUjt uUI 

X = — :Aioj -ln2 = -/L/,, 2 <= l/2 = e~*''*<= N 0 /2 = N 0 m~^ 

t \/2 

■(s-‘) j>0^ ujjli* A ij^ ^ [^] = J^j ~ 1^] ' /* 

/ o 

A = l,244xl0 _4 a«5' 1 :<Uj A. = —— :A, h 

^1/2 


28 


6 1 

otpj iilosophie JtLAl £j* j 
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2010 : ajj4 UjjStSjtt frJtgJu JjlAlri 

AjSg>» fJ k»: Sju jUa.) *u»y»«ai 4ju,y ^ 






0.25 

AM 

A(t) = ~~ => A{t) = Ar 0 Ae"' t ' = Apr* iUuisA i jL& ~4 
dt 


i 

0.25 

——■ — £ -,i/ O lil yaC. i.,,.)uatv 

A A ' 



0.25 

In ,4 M n 

f =...= 1489, ISkms 

A, 



0.25 

2000-1489,28 = 510,72-511 A^i l*u Cj ijjaJ ^3* •*2*5 £ 




0^041 :^l 


i 

2x0.5 

u h =rJ + L— t u s ~RJ — 1 

6 t// * 


0.5 

2x0.25 

£ = (R + r)i + L~o dl +t R + r h = E iAjLsJJCA UiU^I -2 
dt dt L L 


0.5 

0,5 

•i^LkAiail ^a%T> AjJuJalaul! Al^Uuolt ^oujpiaU^j jLnfi 3 



2x0.25 

i =0,25x2 = 0,5^4 <=> i — — or = 20, /I —4 

a +r 

t 


1.5 

0.5 

* y 

T — __xi_ <z> r =s lOw^ 

In 2 



2x0.25 

r = —-— o £ = 1,2 x 10" 1 H 

R + T 

4jl^, AalUi 


0.5 

2x0.25 

;JS»-l.Sxi<fV 




rilii04) :/U J! t -«j-3S 



0.25 

» 1 4 | 

7^ = 7% C l V i = C 2 V 2 


01 

0,25 

cV cV 

^ ^ 10K 

C2 _U 

10 



0.5 

200mL (AjjUc.) <0*24 ALlj^ ^6’ 0 ) J_ylft.aH qa 20mL iftti j £Jjill 




.(jUt < 1 11 a'wui (j* 180mL 5iLjaj^ 200mL, jl**2i luJi [ _ s 3ft jJaLaB <.LaJl y, 




*^T Jtlsjll AJhlfcn -2 


0.5 

0.5 

OiT («*) + HCOOH(aq) = FCOO"(a 9 ) + F a O<i) 



0.5 

E(20mL ; 8,2) 31& ~3 


1.25 

0.25 

« JJLekxJt 

c a v; » Cfc v; s». c a = SJ*. 

% 



2x0.25 

«. = °’°2^~ Q = °» 02too2 / £ 




6 (J-a 2 

Lotphilosophie ^ ^ gj^aaJi j 
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2010 : s J>i Wi^> oUi*i 

^jJa^*31) 4 pbjjili ^jlxil : 5«3Lt jUj^I Ajla.yt ^jU 




H 


AjIakV! 


JJ’ 


,UJ1 


0.75 


0.5 


01 


01 

01 


01 


3x0.25 


0.5 


2x0.5 


01 

01 

0.25 


0.25 

0.25 

0.25 


30 


-J 


pH = pK a = 3,8 
if = 10" 3 ’ 8 = 1,58x10 


* * a. ^ii 4 l,a‘> AV. .. ^ 


: ( S o) j£j> -5 

q, ~ 10c o =► Cp —- 10x0,02 = 0,2 mol/L 

(&& 04) ; /r u 

. ^)a.Vl j j^Uujl LaA^a.1 ^LalJaj 1jljJa*<>11 1 

0 < t < 103 ; f Uai)l - 

tJ = Cte A*iauia .^.£- ^ 10’S ! ^Uaull ~ 

v [/im = 19,6m / s Ac. j^II —2 

... 4 ^SJ1 * <. JiJ “3 

X^L =wa <=> 7 + P = m.a -4 


—/ + P = m.a 

—Pw + m.£ — m 

K dv 

g —■ — v H- 

m dt 


dv 

dt 


6 (j* 3 A, <n 

Lotphilosophie ^Vl J* iaSa j 
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2010 : 5 jjj Lj^1L£j1i £laJL«$ 

AjjUj^ali f.jI«J l I S*lL« jbiit AjaJjajJI AJaVI fcjU 
4jl=b,yi ^ .nl i~- 


JJ 


,U^JI 


01 


0.75 


1.5 


0.75 


0.25 

0.25 

0.25 

0.25 


0.25 

2x0.25 

0.25 

2x0.25 

2x0.25 


0.25 

0.25 

0.25 

0.25 




(h\X 04) :MUa >^ 1 
: ,4 c ripsaw (l 


‘ 4 c-^r +> 

14 = .4 + 0, A =14 
6 = Z -1, Z -1 ’ 
I4 C -» '♦* + > 


^ - 7 


^,M 0 4<r) (2 


.4 — ^4 0 e 




In 2. 


/* = /l 0 e ' w 


, A In 2 

In —=- 1 

do *1/2 

t =-^-. In¬ 
in 2 ,4 

5570, 5000 
in- 


(3 


:JjVt **>11 


d*># 


* 0.693 6000 

t A = 1458,57ms 

5570 , 4500 

/ =-In- 

* 0.639 6000 

t B -2301,45 am 

|f A -t B j = 842,88<3n5 

,S-ii»j]l 4_iaJ1 {jdiil jjLjujj V 

£,( ,4 C) = AmC 2 (4 


£,( 14 C) = ([6xl, 00728 + (14- 6) x 1,00866] - 1 4,00324 )C 2 x 
E t =l02,2MeV = 102,2xlQ 6 <?K 


931,5 

C 2 


0.5 

0.5 


(JalU 04 ) : i fcu*jj3 

C^HfOOH icq ) + HO' (aq ) = C 6 H 5 COO “ (aq ) + H 2 0 (/ ) j\~ 1 

£ (10mZ, ; 8 ) /<-j 



6 jj«a 4 

Lotphilosophie j^Vl >p JaSi gjt-aaJi j 
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2010 : Sjjj busIJ+A 




JAM 

sl j=h-» 

Ajt^yi jMk-aUc. 




c _ 


1.75 

2x0.25 

^0 :Aioj C a K fl = C„V bH : j^. 



0.25 

C a = 2,0x\Q- 2 mol.r l 




:AujI j'sll jjVi SjLq i-L«S -2 



0.25 

rt ( „ jCr( = 10-^ X (V a + V b ) = 110-* X(50 + 10)10- 3 

! 

( 



n■, v* =6xlO -10 mo/ 



0.25 

{HyCt) 




1* = 10( *' ,4> * ( 50 + 1 0)10" 3 


1.75 

0.25 




2x0.25 

/i,™., =6xl0~ s »io/ 010 -J -x P — OxlO” 8 ==>x. — 10 ' 3 mol 

{HO ) h h 




n ~ n . ~x t . — 10^ mol 



0.25 

{C 6 H£00-) Nv+ & 



0.25 

n {C t H£OOH tJtli ) =£? 1 a~ X E “10 ~ X f 


A C 

a ^ 

^ Jla^ uV ijuAlftSl u-iiiliSt -3 


U.j 

U.D 

, jalSoll <UaSj pH a-*j5 




(my 04) CitSiSit t*u vuii 



0.5 

r = 1/775 t>» jll s—uij (1 



0.5 

AjjuUJ jA J 


02 


.jj-aJsudl lg,T>-x lu 63% 



0.5 

_ _ _ T 10 -3 




t~RC =>C = -~ =- , ,, ,. - 

R 100 Ajuui 



0.5 

C -\0~ s F - \Q^iF 




^Ufiojl Jdc. AijS^ali ■* (2 


01 

0.5 

Qmax “#0 — EC 



0.5 

q 0 = 5.10 “ 5 Coulomb 




, „ „ r - EC .. 


01 

2x0.5 

r = 2m5 <iaj r’ = 2rc= (3 

r’ = 2*C v 




(tu; 04) frU atjJ» 



0.25 

~ w ’® : gr 1 ^ C*J* gs* “1 



0.25 

P = m.a 


2.5 

3x0,25 

x~ v q co8 a,t it^obU* a^Uy,*... ~ 4= Q> x — 0 :(<>/£ ) 



3x0.25 

V - -~£tf 2 + v^sinat r^shU-a ^IkiiL . r . p .^ ——g :(oy) 



0.5 

.•JuS-s j *_La gc. ftjUc jAj y — , 5 2 x 2 + tana.x : jLjlaII 

COS Of 



32 


6 ij* 5 A juu .« a 

Lotphilosophie j^Vl ^ ^ j jj-iaJi 
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2010 : 5 jj* 


(<-LL»S a^UjjAH fJ kfl : SjU jgJ *y»J>*3t V»y 



Si 

<Aswy 1 



0.25 

y — h J X — d : U1 -2 




ft, — — ; — £_ — d 2 4 _ tan a. d 


01 

0.25 

2% cos" a 




v Q ~ 18,6ras~ 3 



2^0.25 

a: — v 0 cos at — d 




1,55s 




— ^/(v 0 cos a) 2 4- ( ~gt 4- ?? 0 sin a) 2 




v A — 1 7,26m.s~ 1 




y ~ 0 j — G? I Lai <..,,i> iitj -3 



0.25 

0 — —x - z—d + tan ct.d 


0.5 


2vq cos a 



0.25 

?; 0 ' = 17ms" 1 




.(ilij 04) 

— 1 



0.25 

1 

Zn{s)^ Zn 1+ {aq) + 2er 


0.75 

0.25 

I. 2 {aq) 4 • 2e“ = 2I (aq) 



0.25 

Zn(s) 4 I 2 (aq) — Zn 2+ (aq) 4- 2I~ (aq) 



0.5 

>()f kUu51 Jsujjll -v-i.il k j Ja.t qm (Jc-lsall : a% ii <e.^jiuS ^1 ~2 




_ 1 (far 



0.25 

V ~v~di 




T3 

i 

If 

5> 



0.25 

dt 


1.75 


:4 k. .1 jiJl 4jAa_aJ1 4£- jjjjj! <aj 3 <, jl . <i-\ 



0.25 

v, ~21,5mmolJL~\m\n' : [0 * 0,4min] 



0.25 

v 2 ~\2,5mmollr\m\n~' : [0,4min * 0,8min] 



n o* 

^LilUj jjSjJili ij-aSLii <» *u,«i (3^^ JJJ* ij-aflUS ^uj 




• aIIaaSI oLai 0 u3pw^V 1 


0.5 

0.5 

..li-Lull <J*ij Jii £cjx*al <Uc-UluJS SjUU <jV ^u^aJ jjc-liull 3x. jx» ~3 


0.5 

0.5 

.<)Ui]l dlLal jlsu^o'i 1 Jy jj SJ|1 Jpkji (jV jySi i. S3 1 (jc-liuil AC-_y# ~4 




: ^.a 4ySjaJl -5 


0.5 

0.5 

.tiaicULJ] jySjiii - 




.* 3 ! 3^11 4^^^ — 




6 6 Aatiwa 

Lotphilosophie j^Vt ^a>> ^ iaSa gj^aaJi j ApaJt 
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fi-j.ijjA i.il pkq _LaJI 


Lj-abl j AJLlH 


2010 

ih \ —a_ j Lbji a— 11 j <Jj Lj UxJLluOLJ ^ Urt j_J 1 <j \ j-j jlJ 


Lotphilosophie ^ ^Sa j 
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*«uJi aJp\ jteds 

OUbt-JLl J OUb«Citf*>y ^ jJ\ OijUi 4,4?jjl *~> j4i $jl jj 

2010 £)ij^ 0U«®l 

b\ */m *£ < ^ y>m****A t t * l " 'AhrJ^ 


i 30 J oia*u 02 : soil 


UfcOij.^j jf&S &Ui :$iU J jLs>-i 


^yC-jA^jAft ki jUiy q) £UajU! ^jiP 

J M l 

Jli. o' > ui *0*# <> W J'-ijVlj j&jS o' ^ 0 H (JA 

.jSiHj o-JLllt ^ j QajU lk UO 

»*• ^ ™ 

.jajLui u ..?jySUii ^ u 

t$jjAd jj <Ua£ ji »4jAfl5 : Uia IjS 1 CiftJUa jjl s £ji jku ^jll jA jyjUJI £ji b! 

14b l3ls . •■££&.j O® flk iiuls ^aII s4 Ijj£aj J\ LOO <4jpUaa Ci£ Lg_ji Aibxj Oijjuaj 

. y^jihj <ja >Lai Uli <4jySiu (ja AiUJI j i4 jp Li* 0-* J4 LaA V} 
# " 

fi JSLuJ; jii ..Vi^li! jki tmfij kVI jAl Ja*JI ^ jjjLiUI Ik jA>a 4 l* : jil JIj*a LjUa 

USj ...£U2jVb J-UI b»u&l dlj U4 ^1 <4Jj JA ^jkj tkUl ^Sill Jti\ b] 
yi d&toj vjk,Vl <ikj jkliJI tkk bv .yjlJirU tUi >M«S Jijia Oft V) Ik iky 
. pUUVlj 0* 4 nil j JUkJLt jjjtUI (^lUy Ik j t jIjmmVIj ^cklL Ijjjua ^jklll 

Ijj VI tk GjJp Lw>L«x} lLU ^4 jk o^ J*j (> u (..*0tf^ 0^ ^ ^ b^ b^) 

4al*S 0^ jkUSil Jky (42S jjSu ...wjiw^l faki <4^IwJI ^jSl ,4 4 AjU. 6^ 

■O^-^I tkj </* ^iui jjUi okbi ji .14 J^vi li^yj 
Up (Ja^jy) i^A^JI 0^J •••Ijku* 0^ jlk b^l Ikj ^ ^ 

0-® Qj&k^tt otut «i4j ^ AJLi _ o® Uft J>>y UU> yl gp>J^I JbjyA ^k«j__AkuuS 

JS V] Je\ 0-» k#fy J 0^ ikj ‘-Oi^l 4k^ 
.^Ul ^ fUUl.. 

" vAi o* * 


4 o* 1 kiwa 

Lotphilosophie j^Vl ^ iaSa ^^aaJi j jjUi 

. sites.c 




















12 ) 

? 43J3) 4> 44JA Uj ? ^ JsJ*j3 4aJU^ gJ& £^usjaJ! U .1 

*4&Ufl *4A .0*» 4i^JJ o£Jt Uffcj OW *3U» Jb*j .2 

Ujif* 4<^& »jJaj <^uiSll ,3 

?.«ljkwi hxi ...£ill jj » <Uj5 luUH iu*L ijU .4 

J5l* £a ^&aJ /Jaijj Aj^ua-v^i d2 jap ul£ .5 

? A^ui y*Uj? ^ ij* ^ <*iuui ixia u .6 


(J*\ii 08) 4jii» *U*» 

? <ULL lA jjJ U wl ijS ^4 ” jjill " aJoa! <JL jjS3 .1 

f ljal% ^a «j»J» cijaJ L# .2 
•J** £au*j 4 Uj tCjU^Li wijpj <j<ai!t <^4 Ja& 43au U 4 Jjpi .3 

UjjI £#ij iAjJLu djj^a yS ^Ui «luU » :S.4 


4 ^4 2 <aju* 

Lotphilosophie jts^Vt £A>- ^ iaSa ^^aJ) j 

s ite s .g oogle . co m/s ite/lotphiloso p h ie 









t ..ltfa« (jpt&JmJty L~f2 < fl jm *1fc 

—Aj^oa ^ i—^ 

1 M , — At A m.-fy] Lw»i^«J 

* ] JU.-lfl X iJ . Hj 

# / i 

* -*A>l 


l" ..c 'i^" "ij fc±J —^ £—• cf ^ 

* > » * ^ 

^ ^ mI 4_bw! ^ VJ^J^ UUMaamM^Ut 

AJ £ji # L. •- " ■ V ft QmmmA [j A m . J l 

X&m (jt <-jj . ,.miiitln> 41... 


t g jjjj 4 .iiy jj. 

l 11,M..wi>jj <>3 Ij £xj *11 


*f 


i 


a cu bi 


^fcA«JU6iJ .^ .5 

“ ?*iA5 <#4i* “. 


iLj^a 

4ii . iiiiii RmI ^ .1 4j] 

A ^ <LAp JjifrJ 

i—_«a*S ^-*rj sj^h>-*j 


Ci 


Jai^U t jj - ■ -“ B j 

I—jj t_JU <1 —tiflj } —«aV) £-- 


A \ 1 irrmnihfl yJ| ^ L. liji 

)^a^„.. . j.. ^jj> wl ^ Vjfi Jj>i5i. fcfllj 

tj.- _uaUc. ^JJ* * 1 * ’*' 111 .. ' *fl ®Jijij 

*. »M ijJ4 J -* ojkjju_JJj 


bjjJ <M-jSxfl 6 


/ V 1 ^ ^ 

J 4 .* A _tft A.^ Jat i *-.1*A t A \ A 

4 jT) ui j— ., .» i S j ;*** — ... t 

i A 

4...nfrjjfr uJ_Ofl jL—j j4 ■/; 

j fljUrt l C-l Ji. mW “(j] 4-.itjjfcfl A.—U..B 

£ J A 

La a , t --i4k.S h * 4, t t 

♦ v - «v ♦ m (J 


:< ii. 


•w 


.Vi 


(4iiS 12) fU*ll 
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Aujourd’hui, rares sont les scientifiques qui doutent encore du rechauffement de E atmosphere, La 
plupart pensent que le processus s’accelere et que ses consequences sont inquietantes : l’eau des oceans 
se rechauffe, les glaciers fondent, le niveau des mers s’eleve et les zones littorales habitees pourraient 
etre inondees. Les regions agricoles vont se deplacer, les fluctuations du ciimat vont s’amplifier avec, 
pour consequence, des tempetes plus violentes. 

A ces perils, s’ajoutent des menaces cachees, mais tout aussi inquietantes. Les modeles 
informatiques predisent que !e rechauffement de notre planete et les autres alterations climatiques 
augmenteront ('incidence et la repartition de plusieurs graves maladies. Ces previsions semblent deja se 
confirmer, 

Un rechauffement de L atmosphere a plusieurs consequences. Directement, il entraine des vagues de 
chaleur plus fortes, et les soirees ne pourraient plus apporter leur lot de fraicheur bendfique. Cette 
evolution vers une diminution du rafraichissement nocturne parait malheureusement vraisemblable; 
1’atmosphere se rechauffe inegalement, et les pointes de rechauffement sont maximales la nuit, en hiver 
et a des latitudes superieures a 50 degres. Une elevation de temperature prolongee peut en outre 
augmenter la formation de brouillards et la dispersion des allergenes. Des consequences respiratoires sont 
associees a ces deux effets. (...) 

Le rechauffement de la planete perturbe le bien-etre de l’homme, bien que de maniere moins 
directe, en amplifiant la frequence et i’intensite des inondations et des secheresses, en renfor9ant les 
oscillations du ciimat. L’atmosphere s’est rechauffee au cours du siecle precedent, les secheresses ont 
persiste plus longuement dans les zones arides, et, en contrepoint, les fortes precipitations sont 
maintenant plus frequentcs, Ces fortes fluctuations causent noyades et famines, tout en favorisant 
E emergence, la rdapparition et la diffusion de maladies infectieuses. 

L’ouverture de cette botte de Pandore est particulierement inquietante : une maladie infectieuse est 
un gdnie malefique tres difficile a remettre dans sa bouteilie. La maladie infectieuse tue immediatement 
moins qu’une forte inondation ou une secheresse prolongee, mais, quand elle s'est etablie dans une 
communaute, son eradication est souvent difficile, done, elle se propage. 

(...) Les inondations et les secheresses associees a des changements climatiques ont d’autres 
consequences ; dies detruisent souvent les recoltes et quand ce n’est pas le cas, elles sont plus facilement 
infectees par des insectes nuisibles ou etouffees par les mauvaises herbes, reduisant ainsi les reserves de 
nourriture et aggravant la malnutrition. 

Paul EPSTEIN Pour la Science, N° 276 Octobre 2000 
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QUESTIONS 


I. COMPREHENSION : (14 points) 

1. Relevez dans le texte trois (03) termcs ou expressions qui renvoient a « rechaiiffcment ». 

2. « A ces perils s’ajoutenl des menaces cachees... ». 

De quels perils s'agit-il ? 

3. « Le rechauffement de l’atmosphere aplusieurs consequences ». 

Classes ies effets du rechauffement dans le tableau suivant: 

plusieurs grctves maladies- destruction des recoltes- malnutrition- diminution des provisions - vagues de chaleur 
plus fortes - grands changements atmospheriques. 


S Effets sur 1’alimentation 

Effets sur la sante j Effets sur le ctimat 

| . 

LZ 

|; |; 


4. « Des consequences respiratoires sonl associees h ces deux effets ». 

D’apres I’auteur, quels sont ces deux effets ? 

5. Completez le passage avec les mots et expressions suivants : 
moral et materiel - indirecte -1 ’etre humain • empeche 

En augmentant le nombre et la force des inondations et des secheresscs, le rechauffement climatique 
de fa 9 on . le contort ... de ......... . 

6. « ...les soireesne vourraient plus apporter leur lot defralcheur benefique ». 

L'auteur a employ^ le conditionnel pour affirmer que : 

• les soirees n’apporteront surement plus de la fralcheur. 

• Les soirees n’apporteront peut etre plus de la fralcheur. 

• Les soirees n’ apporteront plus de la fralcheur. 

7. "line maladie infectieuse est un genie malefique Ires difficile a remettre dans sa houteille". 

Relevez du texte la phrase qui reprend la meme idee. 

8. " Elies detruisent souvent les recoltes 
A quoi renvoie le pronom « eiles »? 

9. Donnez un titre a ce texte. Justifiez votre choix en relevant une phrase du texte. 


II. PRODUCTION ECRITE : (06 points) 

Traitez un des deux sujets au choix. 

1. Votre frere est etudiant dans une universite eloignee et prepare un expose sur le thdme developpe dans le 
texte que vous venez de lire. 

Pour 1’aider dans sa recherche documentaire, redigez le compte rendu objectif de ce texte (10 lignes environ) que 
vous lui transmettrez. 

2, Une entreprise veut implanter dans votre region une usine de fabrication de produits tres dangereux pour la 
sante de I’homme et pour j’environnement. 

Vous etes membre d’une association de protection de la nature, 

Redigez un texte argumentatif d’une quinzaine de lignes pour denoncer toutes les atteintes a 1’environnement. 
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Le sport - intermediaire entrc la vie et le jeu - a precisement pour but de creer un univers 
ideal ou un certain norabre de regies, un certain esprit, une certaine morale strictement codifiee 
essaient de combiner la force et la justice et de limiter la premiere par la seconde. Puisque le tnonde 
n’est pas pret a reconna'itre 1’adversaire comme un autre soi-meme et a lui accorder toutes ses chances, 
considerons au moins le sport comme un terrain d’essai, comme le domaine privilegie de cette belle 
utopie. 


C’est un paradoxe* extraordinaire de voir Pune des activites humaines qui repose le plus 
ouvertement sur la force, sur I’hahilete, sur les moyens physiques, faire appel en meme temps aux 
vertus morales. Ii y a quelque chose d’un peu triste dans cette constatation: il a fallu que le fair-play* 
devienne un jeu pour etre vraiment applique. Mais cette verite un peu triste est en meme temps 
exaltante. C’est par la que le sport n’est pas un dechamement de brutalite. C’est par la qu’il contribue a 
la comprehension intemationale. C’est par la qu’il est un element de civilisation. 

Le sport ne consiste pas a tuer son adversaire, a l’ecraser, a Phumilier, mais a jouer avec lui, 
non pas comme le chat joue avec la souris, mais comme Penfant joue avec Penfant, c’est-a-dire a se 
servir de lui, sans Pabaisser pour developper ses capacites humaines, Dans le sport, grace au fair-play, 
le vainqueur s’eleve grace au vaincu et il eleve ie vaincu en meme temps qu’il s’eleve lui-meme. 11 est 
bon, il est juste de gagner, a condition d’avoir tout tail pour que l’autre puisse gagner aussi. Ah! 
Comme les societes feraient bien de prendre exemple sur le fair-play et les hommes politiques sur les 
sportifs dans leurs conceptions de la veritable egallte, de la selection et de la hierarchie ! 

Jean D’ORMESSON, 

Hebdomadaire sportif L’Equipe WEEK END 
Novembre 1979 


*Paradoxe = contradiction 
* Fair-play = esprit sportif 
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O UE S TIO N S 

I. COMPREHENSION : (14 points) 

1. Pour I’auteur, ]e sport compoite deux aspects essentiels. 

Relevez du l cr paragraphe ces deux aspects. 

2. Le monde manque de tolerance envers autrui. 

Quelle est dans le texte la phrase qui exprime la incme idee ? 

3. Relevez du texte quatre (04) termes appurtenant au champ lexical de la violence. 

4. « fly a quelque chose d'un pen triste dam cette constatation : U a faUu que le fairz play deyierme un 
feu pour etre yraiment applique ». 

La 2 fcme proposition exprime : 

• une cause. 

• une opposition. 

• une explication. 

Reeopiez la bonne reponse. 

5. Parmi les id£es suivantes, quelle est celle qui n’est pas exprimee dans le texte ? 

• Toute society devrait se fixer comme ideal de posseder la meilleure equipe sportive. 

• Un des objectifs du sport est de permettre aux hommes d’etre egaux. 

• L’objectif du sport consiste a harmoniser les performances physiques et le respect des 
regies morales. 

Reeopiez la bonne reponse. 

6. « Ah! comme les societes ferment biert de prendre exemple sur le fair- play... ». 

Le conditionnel employe dans cette phrase exprime : 

• une eventualite. 

• un souhait. 

• une affirmation attentive. 

Reeopiez la bonne reponse, 

7. "C’esl-a-dire d se servir de lut ". 

A quoi renvoie le pronom « lui»? 

8. Pour Pauteur, la morale du sport est: 

• ni vainqueur ni vaincu. 

• vaincre a tout prix. 

• ameliorer sa condition physique. 

Reeopiez la bonne reponse. 

9. «... le vainqueur s 'Sieve grace au vaincu et il Sieve le vaincu en me me temps qu ’il s ’Sieve lui-meme ». 

Quelle est dans le texte la phrase qui rejoint cette idee ? 

10. Propose?, un titre a ce texte puis justifiez votre choix, 

IL PRODUCTION ECRITE : (06 points) 

Traitez on sujet au choix : 

1. Vous venez de lire le texte de Jean d’Omersson sur le sport et vous voulez en informer vos camarades. 
Redigez pour le journal scolaire le compte rendu objectif de ce texte (10 lignes environ). 

2. Ces demieres annees, la presse ne cesse de relater chaque semaine des violences dans presque tous 
les stades du monde. 

Face h ce phenomena* vous decidez en tant que sportif de denoncer toutes les pratiques aruisporttves, *, 
Redigez un texte argumentatif que vous publierez dans un quotidien de votre choix (15 Hgnes environ). 
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Aujourd’hui, rares sont les scienlifiques qui doutent encore du rechauffement de F atmosphere. La 
plupart pensent que le processus s’accdlere et que ses consequences sont inquietantes : 1’eau des oceans 
se rechauffe, les glaciers fondent, le niveau des mers s’eieve et Ies zones Morales habitdes pourraient 
fibre inondfies. Les regions agricoles voiit se deplacer, les fluctuations du climat vont s’amplifier avec, 
pour consequence, des tempetes plus violentes. 

A ces pfirils, s’ajoutent des menaces cachees, mais tout aussi inquietantes. Les modeles 
informatiques predisent que le rechauffement de notre plancte et les autres alterations climatiques 
augmenteront 1’incidence et la repartition de plusieurs graves maladies. Ces previsions semblent deja se 
confirmer. 

Un rechauffement de F atmosphere a plusieurs consequences. Directement, il entraine des vagues de 
chaleur plus fortes, et les soirees ne pourraient plus apporter leur lot de ffaicheur bfineflque. Cette 
evolution vers une diminution du raffaichissement nocturne parait malheureusement vraisemblabie; 
F atmosphere se rechauffe inegalement, et les pointes de rechauffement sont maximales la nuit, en hiver 
et & des latitudes superieures a 50 degres. Une elevation de temperature prolongee peut en outre 
augmenter la formation de brouillards et la dispersion des allergfines. Des consequences respiratoires sont 
associees a ces deux effets. (...) 

Le rechauffement de la planete perturbe le bien-fitre de l’homme, bien que de maoiere moins 
directe, en amplifiant la frequence et F intensity des inondations et des secheresses, en renfor^ant Ies 
oscillations du climat. L’ atmosphere s’est rechauffee au cours du si dele precedent, les secheresses ont 
persiste plus longuement dans les zones arides, et, en contrepoint, les fortes precipitations sont 
maintenant plus frequentes. Ces fortes fluctuations causent noyades et famines, tout en favorisant 
F emergence, la reapparition et la diffusion de maladies infectieuses. 

L’ouverture de cette boite de Pandore est parti culierement inquietante : une maladie infectieuse est 
un genie maiefique tres difficile a remettre dans sa bouteille. La maladie infectieuse tue immediatement 
moins qu’une forte inondation ou une secheresse prolongee, mais, quand elle s’est etablie dans une 
communaute, son eradication est souvent difficile, done, elle se propage. 

(...) Les inondations et les secheresses associees a des changements climatiques ont d’autres 
consequences : elles detruisent souvent les rficoltes et quand ce n’est pas le cas, elles sont plus facilement 
infectees par des insectes nuisibles ou etouffees par les mauvaises herbes, reduisant ainsi les reserves de 
nourriture et aggravant la malnutrition. 

Paul EPSTEIN Pour la Science, N° 276 Octobre 2000 
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I. COMPREHENSION : (14 points) 

1. Relevez dans le texte trois (03) terrnes ou expressions qui renvoient k (HkhaufTeinent). 

2. « A ces (perils) s’ajoutent des menaces cachees... ». 

De quels perils s’agit-il ? 

3. « Le rechauffement de Vatmosphere aplusieurs consequences ». 

Classez les effets du rechauffement dans le tableau suivant: 

plusieurs graves maladies- destruction des recoltes- malnutrition- diminution des provisions • vagues de chaleur 
plus fortes - grands changements atmosphiriques. 

• Effets sur 1’alimentation: ... .. 

• Effete sur la sante: ... .. 

• Effets sur le climat: .. 

4. « Des consequences respiratoires sont associees a ces deux (effets) ». 

D’apres l’auteur, quels sont ces deux effets ? 

5. Complete/, le passage avec les mots et expressions suivants ; 
moral et mat&riel - indirecte ~ l ’etre humain - empeche 

En augmentant le nortibre et la force des inondations et des secheresses, le rechauffement climatique . 

de fafon . l e contort .d e . . 

6. « ...les soirees ne (pourraient)plus apporter leur lot de frafeheur binefique ». 

L’auteur a employe le conditionnei pour affirmer que : 

• les soirees n’apporteront surement plus de la frafeheur. 

• Les soirees n’apporteront peut etre plus de la fraicheur. 

• Les soirees n’ apporteront plus de la fraicheur. 

7. "Une maladie infectieuse est un genie malefique tres difficile a remettre dans sa bouteille". 

Relevez du texte la phrase qui reprend la merae idde. 

8. "(i Elies) detruisent souvent les recoltes", 

A quoi renvoie le pronom (elles)? 

9. Donnez un titre a ce texte. Justifies votre choix en relevant une phrase du texte. 


II. PRODUCTION ECRITE : (06 points) 

Traitez un des deux sujets au choix. 

1. Votre frdre est etudiant dans une universite eloign ee et prepare un expose sur le theme deve!opp6 dans le 
texte que vous veaez de lire. 

Pour I’aider dans sa recherche doeumentaire, rddigez le compte rendu objectif de ce texte (10 lignes environ) que 
vous lui transmettrez. 

2. Une entreprise veut implanter dans votre region une usine de fabrication de produits tres dangereux pour la 
sante de I’hommc ct pour l’environnement. 

Vous etes membre d’une association dc protection de la nature. 

Rcdigez un texte argumentatif d’une quinzaine de lignes pour denoncer toutes les atteintes a I’environnement. 
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Le sport - intermediaire entre la vie et le jeu - a precisement pour but de crder un uni vers 
ideal ou un certain nombre de regies, un certain esprit, une certaine morale strictement codifide 
essaient de combiner la force et la justice et de limiter la premiere par la seconde. Puisque le monde 
n’est pas pret & reeonnaitre l’adversaire comxne un autre soi-meme et a lui accorder toutes ses chances, 
considdrons au moms le sport comme un terrain d’essai, comme le domaine privildgid de cette belle 
utopie. 


C’est ua paradoxe(l) extraordinaire de voir l’une des activites humaines qui repose le plus 
ouvertement sur la force, sur l’habiletd, sur les moyens physiques, faire appel en mSme temps aux 
vertus morales. II y a quelque chose d’un peu triste dans cette constatation: il a fallu que le fair-play(2) 
devienne un jeu pour etre vraiment appliqud, Mais cette vdrite un peu triste est en meme temps 
exaltante. C’est par la que le sport n’est pas un ddchainement de bratalite. C’est par Id qu’il contribue a 
la comprehension intemationale. C’est par la qu’il est un element de civilisation. 

Le sport ne consiste pas k tuer son adversaire, a 1’ecraser, a 1’humilier, mais k jouer avec lui, 
non pas comme le chat joue avec la souris, mais comme l’enfant joue avec Penfant, c’est-d-dire a se 
servir de lui, sans l’abaisser pour developper ses capacites humaines. Dans le sport, grace au fair-play, 
le vainqueur s’dldve gr&ce au vaincu et il eldve le vaincu en meme temps qu’il s’61eve lui-rndme. II est 
bon, il est juste de gagner, k condition d’avoir tout fait pour que l’autre puisse gagner aussi. Ah! 
Comme les socidtes feraient bien de prendre exemple sur le fair-play et les homines politiques sur les 
sportifs dans leurs conceptions de la veritable egalite, de la selection et de la hicrarchie ! 

Jean D’ORMESSON, 

Hebdomadaire sportif L’Equipe WEEK END 
Noventbre 1979 


(1) Paxadoxe ~ contradiction 

(2) Fair-play = esprit sportif 
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QUESTIONS 

L COMPREHENSION : (14 points) 

1. Pour 1 ’ auteur, ie sport comporte deux aspects essentie Is. 

Relevez du l w paragraphe ces deux aspects. 

2. Le monde manque de tolerance envers autrui. 

Quelle est dans le texte la phrase qui exprime la m6me idee ? 

3. Relevez du texte quatre (04) termes appartenant au champ lexica) de la violence. 

4. ally a quelqve chose d'un peu trisfe dans cede constatation : (il a fallu que le fair- play devienne un 
jevpour etre vrai merit applique) ». 

La 2 4 " 1 ' proposition exprime : 

• une cause. 

• une opposition. 

• une explication. 

Recopiez la bonne reponse. 

5. Parmi les idees suivantes, quelle est celle qui n’est pas exprimee dans le texte ? 

• Toute socidte devrait se fixer comme ideal de posseder la meilleure equipe sportive. 

• Un des objectifs du sport est de pennettre aux hommes d’etre Cgaux. 

• L’objectif du sport consiste a harmoniser les performances physiques et le respect des 
regies morales. 

Recopiez la bonne r6ponse. 

6. « Ah t comme les societes (feraient) bien de prendre exemple sur le fair- play... ». 

Le conditionnel employe dans cette phrase exprime : 

• une eventualite. 

• un souhait. 

• une affirmation attdnu6e. 

Recopiez la bonne reponse. 

7. "C'est-a-dire a se servir de (lui) 

A quoi renvoie le pronom « lui »? 

8. Pour i’auteur, la morale du sport est; 

• ni vainqueur ni vaincu. 

• vaincre a tout prix. 

• am^liorer sa condition physique. 

Recopiez la bonne reponse. 

9. « _. le vainqueur s 'sieve grace au vaincu et il sieve le vaincu en meme temps qu ’il s ’sieve lui-meme ». 

Quelle est dans le texte la phrase qui rejoint cette idee ? 

10. Proposez un titre k ce texte puis justifiez votre choix. 

n. PRODUCTION ECRITE : (06 points) 

Traitez un sujet au choix ; 

1. Vous venez de lire le texte de Jean d’Omersson sur le sport et vous voulez en informer vos camarades. 
Redigez pour le journal scolaire le compte rendu objectif de ce texte (10 lignes environ). 

2. Ces demieres annecs, la presse ne cesse de relater chaque semaine des violences dans presque tous 
les stades du monde. 

Face a ce ph6nomene, vous decidez en tant que sportif de d^noncer toutes les pratiques antisportives... 
Redigez un texte argumentatif que vous publierez dans un quotidien de votre choix (15 lignes environ). 
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Aujourd’hui 


ui^\ 

t j**' 

3 

1.5 

3 x 0.5 

1.5 

3x0.5 

1.5 

0.25x6 

2 

1 + 1 

2 

0.5x4 

1.5 

1.5 

1.5 

1.5 

1 

1 

1.5 

1+0.5 




1. COMPREHENSION ; 14 points 

1 .rechauffement = se rechauffe - secheresse - chaleur - vagues 
de chaleur plus fortes - diminution du rafraichissement — i 
Elevation de temperature 

2. Les perils « amplification des fluctuations du climat - 
deplacement des regions agricoles -- tempetes plus violentes 

3. 


Effets sur 

T alimentation 

Effets sur la santd 

Effets sur le climat 

- destruction des 
recoltes 

- diminution des 
provisions 

- plusieurs graves 
maladies 

- malnutrition 

- grands changements 
atmospheriques 

- vagues de chaleur 
plus fortes 


4. Les deux effets « formation de brouillards et dispersion des 
allerg^nes. 

5. Dans I’ordre : empeche - indirecte - moral et materiel - Itetre 
humain 

6. Fteponse correcte * les soirees n’apporteront peut-etre plus... 

7. La phrase : quand eiie s’etabiit ....difficile. 5 § 

8. Elies = inondations et sdcheresses 

9. litre (accepter tout titre en relation avec le thdme) 

Justification 
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I.COMPREHENSION :14 points 


2 

1 + 1 

I.Les 2 aspects : la force et la justice 


1.5 

1.5 

2. La phrase : « puisque le monde n’est pas 
prdt.chances » 


2 

0.5x4 

3.force - brutality - tuer - ecraser - humilier 


1.5 

1.5 

4.Explication 


1.5 

1.5 

5,Toute soctete devrait se fixer cornme ideal... 


1 

1 

6. un souhait 


1 

1 

7. lui * I’adversaire 


1 

1 

8. ni vainqueur ni vaincu 


1 

1 

S.Phrase : « ...il est juste de gagner, a condition d’avoir 
tout fait pour que 1’autre puisse gagner aussi. » 


1.5 

1+0.5 

10.Accepter tout titre en relation avec la thematique 
Justification 
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PRODUCTION ECRITE : 06 points 


Suiet 1 (COMPTE RENDUl 


1. Organisation de la production (02 pts) 


— Presentation du texte (mise en page) 

0.25 

— Presence de litre et de sous litres 

0.25 

- Coherence du texte: 


- Progression des informations 

0.25 x 4 

* absence de repetitions 


- absence de contre sens 


- emploi de connecteurs 


— structure adequate (accroche — resume) 

0.25x2 

TOTAL 

' 02 . ;■ 

2* Pianification de la production (02 pts) 


— Choix &ionciatif en relation avec la consigne 

l 

-- Choix des informations (selection des informations essentielies) 

i 

TOTAL 

v. 

3, Utilisation de la langue de facon aooropriee (02 pts) 


— Correction des phrases au plan syntaxique 

i 

~ Adequation du lexique a la th^matique 

0.25 

- Utilisation adequate des signes de ponctuation 

6.25 

— Emploi correct des temps et des modes 

0.25 

-- Orthographe (pas plus de 10 fautes pour un texte de 10 lignes environ) 

0.25 

TOTAL 

m ■■ 

Suiet 2 (production ecrite): 


1. Organisation de la production (02 pts) 


— Presentation du texte (mise en page selon le type d’6crit demande) 

0.2S 

— Coherence du texte: 


- Progression des informations 


- absence de repetitions 

0.25x4 

- absence de contre sens 


- emploi de connecteurs 


— structure adequate (introduction - developpement - conclusion) 


TOTAL 

u.2. J A J 

02 

2. Pianification de la production (02 pts) 


— Choix enonciatif en relation avec la consigne 

1 

-- Choix des informations (originalite et pertinence des idees) 

1 


02 

3. Utilisation de la langue de facoa appropriee (02 pts) 


“ Correction des phrases au plan syntaxique 

1 

- Adequation du lexique h la thematique 

0.25 

- Utilisation adequate des signes de ponctuation 

0.25 

— Emploi correct des temps et des modes 

0.25 

~ Orthographe (pas plus de 10 fautes pour un texte de 15 lignes environ) 

0.25 

TOTAL 

02 

■ ■ 
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Part One: Reading (15 points) 

A/ Comprehension (08 points) 

Read the text carefully then do the activities, 

"Child labour" is, generally speaking, work for children that harms them or exploits them in 
some way (physically, mentally, morally, or by blocking access to education). 

Not all work is bad for children. Some social scientists point out that some kinds of work may 
be completely harmless, except for one thing about the work that makes it exploitative. For instance, a 
child who delivers newspapers before school might actually benefit from learning how to work, gaining 
responsibility, and earn a bit of money. But what if the child is not paid? Then he or she is being 
exploited. 

In Africa, one child in three is at work, and in Latin America, one child in five works. In 2000, 
the International Labour Organisation estimated that 246 million child workers aged between 5 and 17 
were involved in child labour. Moreover, some 8.4 million children were engaged in the so-called 
'unconditional' worst forms of child labour, which include forced labour, the use of children in armed 
conflict, trafficking in children and in their organs. 

One may say that poverty is widely considered the top reason why children work at 
inappropriate jobs for their ages. However there are other reasons as lack of good schools and day care, 
lack of other services such as health care, and family problems. 

1. Choose the main idea of the text. 

a) Children and exploitative work 

b) The child and labour organisations 

c) Children’s educational problems 

2. Say whether the following statements are True or False according to the text 

a) Children’s work is always harmful. 

b) The number of African children involved in work is higher than the one in Latin America. 

c) Poverty is considered the only cause of child labour. 

3. In which paragraph is it mentioned that children are involved in exploitative works? 

4. What or who do the underlined words refer to in the text? 

a) that (§1) b) she (§2) 

5. Answer the following questions according to the text. 

a) What does child labour mean? 

b) What are the causes behind child labour? 
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(07 points) 


B) Text Exploration 

1. Find in the text words or phrases closest in meaning to the following: 


a) safe (§2) b) in addition (§3) 

2. Complete the following chart as shown in the example. 


Verb 

Noun 

Adjective 

Example: to harm 

harm 

harmful/harmless 

to benefit 



1- - 1 

access 




exploitative 


3. Ask the questions that the underlined words answer. 

a) Some social scientists point out that some kinds of work may be completely harmless. 

b) In Africa, one child in three is at work. 

4. Give the correet form of the verbs in brackets. 

Some governments had helped poor families before they (try) to find solutions to the problem of 
child labour. But these families still (to be confront) with many difficulties. 


5. Match pairs that rhyme. 


! A 

B 

1.three 

a) honey 

2. health 

b) favour 

3. money 

c) free 

4. labour 

d) wealth 


6. Reorder the following statements to make a coherent paragraph. 

a) Children also experience violence at home, within their family and from other children, 

b) That is why international organizations defend their rights. 

c) which sometimes leads them to bad injury or death. 

d) Violence is found in schools, institutions, on the streets and in the workplace. 


Part Two: Written Expression (05 points) 

Choose one of the following topics. 

Either Topic 1: Write a composition of about 80 words on the following: 

Some children work to help their poor famil ies. What sort of advantages may they get from their 
work? 

Use the following ideas. 

■ learning organization 

■ gaining moral satisfaction 

■ gaining responsibility 

■ learning how to work 

■ earning a bit of money 

Or Topic 2: “ Millions of children are engaged in hazardous situations or conditions, such as working in 
mines, working with chemicals and pesticides in agriculture or working with dangerous machinery”. 

Write a composition of about 80 words stating your opinion and the measures that should be taken 
to reduce or stop this kind of abuse. 
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Part One: Reading (15 points) 

A/ Comprehension (08 points) 

Read the text carefully then do the activities. 

Advertising is a form of communication that typically attempts to persuade potential customers to 
purchase more of a particular brand of product or service. 

On a recent visit to Glasgow, I saw a billboard advert on a main road in the city. The advert, 
sponsored by the Scottish Executive, aimed at encouraging Scots to drink responsibly and also be 
responsible for the way they encourage others to drink. 

The campaign comes amidst concerns about the problems that alcohol can cause- particularly the 
misuse of alcohol. A Scottish health survey found that nearly 30 % of males over 21 abused the weekly 
recommended limits of alcohol and 70% of women over 21 drank more than the recommended units. The 
survey also found that while the number of males abusing the recommended limits had fal len since 1998, 
the number of women doing so had risen. 

Problems with alcohol misuse are most evident in areas of social deprivation. For the population as 
a whole, alcohol leads to problems of liver and heart disease, not to mention the social costs of a culture 
of excessive drinking that has been widely reported to be a problem facing the police and authorities 
throughout the UK, not just in Scotland. 

The advert also aimed at promoting a brand of whisky - a product that the Scots are very proud of. 
Thus, it was rather contradictory. It begs the question, therefore, about how successful adverts are in 
communicating a message to the public. Do adverts work? Is it the best way to change views and 
behaviour? 

1. Choose the general idea of the text, 

a) Advertising benefits in Scotland 

b) The positive aspects of advertising 

c) Advertising and alcohol 

2. Say whether the following statements are True or False according to the text, 

a) The number of women abusing the recommended limits of alcohol had increased since 
1998. 

b) Alcohol abuse leads to health problems. 

c) The advertisement is not intended to promote whisky. 

3. In which paragraph are: 

a) The study about alcohol abuse mentioned? 

b) The negative effects of alcohol mentioned? 

4. What or who do the underlined words refer to in the text? 

a) they (§2) b)it(§5) 

5. Answer the following questions according to the text. 

a) Why do companies use advertising? 

b) Which advert did the writer see? 
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B/ Text Exploration 


(07 points) 


1. Find in the text words or phrases closest in meaning to the following: 

a) tries (§1) b) wrong use (§3) c) largely (§4) 


2. Complete the following 

chart as shown in the example. 

Verb 

Noun 

Adjective 

Example: to consume i 

consumption 

consuming J 



sponsored 



to abuse 

i 

. i 

-"-j 

communication 

— 


3. Complete sentence (b) so that it means the same as sentence (a). 

1. a) “I saw a billboard advert in the main road of the city”, he said, 

b) He said that. 

2. a) The advert is sponsored by the Scottish Executive. 

b) The Scottish Executive..... 

4, Classify the following words according to the pronunciation of their final “s”. 

messages - others - attempts - faces - Scots - changes 


hi 

teJ 

ixzJ 





5. Reorder the following words to make a coherent sentence. 

strict / advertising/ governments/ negative/ should/ on/ introduce/ regulations 


Part Two: Written Expression (05 points) 

Choose one of the following topics. 

Either Topic 1: Write a letter of complaint to a travel agency about its bad services during 
your holiday. Use the following notes: 

Advertisement: 

- beautiful hotel 

- double room with balcony in front of the sea 

- relaxing activities: sports, music, visits,. 

- varied and fresh meals 
What you have found: 

- dirty hotel 

single room in front of the market 

- absence of activities 

- poor quality of food 

Or Topic 2: Write a composition of about 80 words on the following: 

Advertising plays an important role in our daily life, but it is not always positive. In your 
opinion, what are its negative aspects on individuals and society? Justify your opinion. 
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Part One: Reading (15 points) 

A/ Comprehension (08 points) 

Read the text carefully then do the activities. 

"Child labour" is, generally speaking, work for children (that) harms them or exploits them in 
some way (physically, mentally, morally, or by blocking access to education). 

Not all work is bad for children. Some social scientists point out that some kinds of work may 
be completely harmless, except for one thing about the work that makes it exploitative. For instance, a 
child who delivers newspapers before school might actually benefit from learning how to work, gaining 
responsibility, and earn a bit of money. But what if the child is not paid? Then he or (she) is being 
exploited. 

In Africa, one child in three is at work, and in Latin America, one child in five works. In 2000, 
the International Labour Organisation estimated that 246 million child workers aged between 5 and 17 
were involved in child labour. Moreover, some 8.4 million children were engaged in the so-called 
'unconditional' worst forms of child labour, which include forced labour, the use of children in armed 
conflict, trafficking in children and in their organs. 

One may say that poverty is widely considered the top reason why children work at 
inappropriate jobs for their ages. However there are other reasons as lack of good schools and day care, 
lack of other services such as health care, and family problems. 

1. Choose the main idea of the text. 

a) Children and exploitative work 

b) The child and labour organisations 

c) Children’s educational problems 

2. Say whether the following statements are True or False according to the text 

a) Children’s work is always harmful. 

b) The number of African children involved in work is higher than the one in Latin America. 

c) Poverty is considered the only cause of child labour. 

3. In which paragraph is it mentioned that children are involved in exploitative works? 

4. What or who do the words in brackets refer to in the text? 

a) that (paragraph 1) b) she (paragraph 2) 

5. Answer the following questions according to the text. 

a) What does child labour mean? 

b) What are the causes behind child labour? 
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(07 points) 


B) Text Exploration 

1. Find in the text words or phrases closest in meaning to the following; 

a) safe (paragraph 2) b) in addition (paragraph 3) 

2. Complete the following chart as shown in the example. 

Example ; Verb: to harm. Noun: harm. Adjective: harmful, harmless . 

• Verb: to benefit. Noun: ... Adjective:.. 

• Verb:. Noun: access Adjective: . 

• Verb:. Noun: . Adjective: exploitative 

3. Ask the questions that the words in brackets answer. 

a) (Some social scientists) point out that some kinds of work may be completely harmless. 

b) (In Africa), one child in three is at work. 

4. Give the correct form of the verbs in brackets. 

Some governments had helped poor families before they (try) to find solutions to the problem of 
child labour. But these families still (to be confront) with many difficulties. 

5. Match pairs that rhyme. 

A? 1. three. 2. health. 3. money. 4. labour, 

B/ a) honey. b) favour. c)ffee. d) wealth. 

6. Reorder the following statements to make a coherent paragraph. 

a) Children also experience violence at home, within their family and from other children, 

b) That is why international organizations defend their rights. 

c) which sometimes leads them to bad injury or death. 

d) Violence is found in schools, institutions, on the streets and in the workplace. 

Part Two: Written Expression (05 points) 

Choose one of the following topics. 

Either Topic 1: Write a composition of about 80 words on the following: 

Some children work to help their poor families. What sort of advantages may they get from their 
work? 

Use the following ideas. 

■ learning organization 

• gaining moral satisfaction 

■ gaining responsibility 

* learning how to work 

■ earning a bit of money 

Or Topic 2: “ Millions of children are engaged in hazardous situations or conditions, such as working in 
mines, working with chemicals and pesticides in agriculture or working with dangerous machinery”. 

Write a composition of about 80 words stating your opinion and the measures that should be taken 
to reduce or stop this kind of abuse. 
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Part One: Reading 
A/ Comprehension 


(15 points) 
(08 points) 


Read the text carefully then do the activities. 

Advertising is a form of communication that typically attempts to persuade potential customers to 
purchase more of a particular brand of product or service. 

On a recent visit to Glasgow, I saw a billboard advert on a main road in the city. The advert, 
sponsored by the Scottish Executive, aimed at encouraging Scots to drink responsibly and also be 
responsible for the way (they) encourage others to drink. 

The campaign comes amidst concerns about the problems that alcohol can cause- particularly the 
misuse of alcohol. A Scottish health survey found that nearly 30 % of males over 21 abused the weekly 
recommended limits of alcohol and 70% of women over 21 drank more than the recommended units. The 
survey also found that while tire number of males abusing the recommended limits had fallen since 1998, 
the number of women doing so had risen. 

Problems with alcohol misuse are most evident in areas of social deprivation. For the population as 
a whole, alcohol leads to problems of liver and heart disease, not to mention the social costs of a culture 
of excessive drinking that has been widely reported to be a problem facing the police and authorities 
throughout the UK, not just in Scotland. 

The advert also aimed at promoting a brand of whisky - a product that the Scots are very proud of. 
Thus, (it) was rather contradictory. It begs the question, therefore, about how successful adverts are in 
communicating a message to the public. Do adverts work? Is it the best way to change views and 
behaviour? 

1. Choose the general idea of the text. 

a) Advertising benefits in Scotland 

b) The positive aspects of advertising 

c) Advertising and alcohol 

2. Say whether the following statements are True or False according to the text. 


a) The number of women abusing the recommended limits of alcohol had increased since 


1998. 


b) Alcohol abuse leads to health problems. 

c) The advertisement is not intended to promote whisky. 

3. In which paragraph are: 

a) The study about alcohol abuse mentioned? 

b) The negative effects of alcohol mentioned? 

4. What or who do the words in brackets refer to in the text? 

a) they (paragraph 2) b) it (paragraph 5) 

5. Answer the following questions according to the text. 

a) Why do companies use advertising? 

b) Which advert did the writer see? 
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B/ Text Exploration 


(07 points) 


1. Find in the text words or phrases closest in meaning to the following: 

a) tries (paragraph 1) b) wrong use (paragraph 3) c) largely (paragraph 4) 


2. Complete the following chart as shown in the example. 
Example: Verb: to consume. Noun; consumption. 

• Verb;-. Noun:- 

• Verb; to abuse. Noun: —- 

• Verb:-. Noun: communication. 


Adjective: consuming. 
Adjective: sponsored. 

Adjective:-. 

Adjective:-. 


3. Complete sentence (b) so that it means the same as sentence (a). 

1. a) “I saw a billboard advert in. the main road of the city”, he said. 

' b) He said that... 

2. a) The advert is sponsored by the Scottish Executive. 

b) The Scottish Executive... 


4. Classify the following words according to the pronunciation of their final “s”. 
messages - others - attempts - faces - Scots - changes 

• s:.. 

• z;. 

• iz:. 


5. Reorder the following words to make a coherent sentence. 

strict / advertising/ governments/ negative/ should/ on/ introduce/ regulations 


Part Two; Written Expression (05 points) 

Choose one of the following topics. 

Either Topic 1: Write a letter of complaint to a travel agency about its bad services during 
your holiday. Use the following notes: 

Advertisement: 

- beautiful hotel 

- double room with balcony in front of the sea 

- relaxing activities: sports, music, visits,. 

- varied and fresh meals 
What you have found: 

- dirty hotel 

- single room in front of the market 

- absence of activities 

- poor quality of food 

Or Topic 2: Write a composition of about 80 words on the following: 

Advertising plays an important role in our daily life, but it is not always positive. In your 
opinion, what are its negative aspects on individuals and society? Justify your opinion. 
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jL-odSlj Ajjjllajyi 4x131 lijLa lijatijl ^Li j 


\jibl 


Sij^» 

8 pts 

0.5 pt 


1,5 pt 


lpt 


lpt 


4 pts 


2x2pts 

7pts 

lpt 


1.5 pt 


2 pts 


0. 5 pt 


1 pt 


1 pt 

5 pts 

3 pts 

2 pts 

j 

2.5 pts 
2.5 pts 


AjI sf!^\ j^aUc. 

djke j^ i 




Verb 

Noun 

Adjective 

to harm 

harm 

harmful / harmless 

to benefit 

benefit 

beneficial 

to access/ to 
accede 

access 

1 

accessible 

to exploit 

exploitation exploitative 


Child labour 

Part 1 : Comprehension 

1. a 

2. a) F b) T c) F 

3. In § 3 

4. a) that : work b) she : child 

5- a) Child labour means work for children which might harm 
them physically ,mentally or morally. 

b) the causes behind child labour are poverty, lack good 
schools and day care , absence of health care and family 
problems. 

Text Exploration 


1- a) harmless 

2 - ’ 


d) moreover 


3- a) Who points/point out that some kinds of work may be 
completely harmless ? 

b) Where is one child in three at work ? 

4- tried - are still confronted 


-c) 

2 - d) 

3-a) 

4-b) 

-d) 

2-a) 

3-c) 

4-b) 


Part 2 : Written Expression 

Topic 1 : Form 
Content 

Topic 2 : Form 
Content 
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sij^ 




t 



Advertising 




8 pts 


Part 1 : Comprehension 




0.5 pt 

3. c 





3 pts 

2. a) T b) T c) F 





2 pts 

3. a) in § 3 b) in § 4 




0. 5 pt 

4. a) they : Scots 

b) it; the advert 



2 pts 

5- a) to persuade potential customers to purchase more of 
particular brand of product or service. 

b) advert about brand of whisky and the encouragement of 
Scots to drink responsibly. 


7 pts 


Text Exploration 





1.5 pt 

1 - a) attempts d) misuse c) widely 

2- 



1.5 pt 

Verb 

Noun 

Adjective 





to consume 

consumption 

consuming 





to sponsor 

sponsor 

/sponsorship 

sponsored 





to abuse 

abuse 

abusive 





to communicate 

communication 

communicative 




1.5 pt 

3- 1 ,b) He said that he had seen a billboard advert in the main 
road of the city. 

2.b) The Scottish Executive sponsors the advert. 

4. 



1.5 pt 

/s/ 

Iz/ 

/iz/ 





attempts-Scots 

others 

changes- messages 
faces 


i 

5 pts 

1 pt 

5- Governments should introduce strict regulations on negative 
advertising. 




Part 2 : Written Expression 




3 pts I 
2 pts | 

Topic 1 : Form 
Content 





2.5 pts 
2.5 pts 

Topic 2 : Form 
Content 
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Tabrat 

Achal aya ur zriy ara Taninna! 

Achal d aseggas segmi i tedra tmacahut-iw. Ma£ci day cfiy I Tudert-iw texxerwed: Kra n ubrid i 
mlaley uyey-t. Ffyey tamurt, kkiy timura... 

Ilindi, tu$a-yi-d tebrat, Idiy-tt, ufiy yura deg-s: 


Buyni,... yulyu 2948. 

I kedd a S... 

Azul, 

Wissen amek ara k-in-taf tebrat-ayi, ur zriy ara maca ssaramey ad tilid di lehna. Acu nniden i 
zemrey ad ssirmey i umeddakel-iw n lebda ma ma££i d ayen yelhan ? 

Azal n 10 n yiseggasen aya segmi i nemyussan, ma£ci d yiwet ney d snat n tiufa i ay-yesduklen, 
maca ma££i ala yiwen n lferb i ay-yessezdin dayen. Ass n wass-a, mi ara ssikdey yer deffir, ttafey ziy deg 
wayen yelhan i neseedda temzi-nney. Yehwa-ay kan nettlummu ; ur Uin ara atas n wid yezhan am 
nekkni, ney wid yedsan am nekkni. Ma llan, d ixettayen ! Tas akken si tikkelt yer tayed, rezzun-d fell- 
aney yiyeblan maca ur ttyimin ara atas ; ad eyun, tawwurt ad ten-tefk ! Tas akka tamurt-nney ass-a 
yewwi-tt yiyzer, ur d-yewwi ara ad nefctu temzi, acku d amur n tmeddurt-nney ur d-yettuyalen ara i 
yebyu nidir-it. Mac£i deg yizri i ttidirey, ddrey ass-a, ad idirey azekka. Maca tella cfaya yef wussan i 
neseedda akken, d tin ur nseffed ara i lebda! 

Achal aya segmi i truhed; D iseggasen! Sliy s wayen i ak-yedran, d wanda tessawded 1 Ferhey-ak 
atas ! Ula d nekk beddley. Sendilindi ddiy d tislit; tehsid anwa i uyey ? D win ! D Hend. Anwa ihi ?! 
Hemmley-t akken iyi-ihemmel ! Mazal nezdey d yimawlan-is d watmaten-is d yissetma-s, 
ttemsefhamey akked wat uxxam-nsen. Acu ara nadiy nnig waya ? Achal n teqcicin i yebyan ad ilint am 
nekk, ur asent-tettunefk ara teswiet. 

Ilindi, yerna yer-ney uqcic, ur tezrid ara amek i as-nga isem ? D isem-ik i as-nefka. Ahat mi ara 
yimyur ad d-yeffey am ke££! 1 kec£, teseid aqcic ney xati ? 

Di lakul, beddley acu i syarayey : 6giy tusnakt uyaley yer tmaziyt, Macci d lehsab ideg Eyiy, maca 
byiy ula d nekk ad xedmey yef tmeslayt-iw. 

Da ara fakkey tira-inu tikkelt-a; ad rguy tiririt-ik. Ma iger-ik-id ubrid yer tmurt, ad rfuy atas ma 
yella ur d-terzid ara fell-aney. 

Tameddakelt-ik n dima, 

Taninna. 

Said Chemakh, Ger zik d turn, 
H. C. A., 2008, Lezzayer, sb. 22-23. 


Isestanen; 

I) Tigzi n u^ris : (12) 

1) Mazal Taninna d S... ttidiren lwahid {jmie) ney ala ? Ini-d acimi ? 

2) Mmeslay-d yef tudert n Tninna deg uxxam-is. 

3) Suffey-d aktawal n « ccfawat » deg tseddart tis-snat, 

4) Mel-d isalan i d-tefka Tninna deg tebrat-is. 

5) Err tinawt-a yer usget : « Achal aya segmi i truhed : D iseggasen ! Sliy s wayen i ak-yedran, d wanda 
tessawded f Ferhe y atas! Ula d nekk beddley ». 

6) Aru-d snat n tefyar: Yiwet s tesyunt« yas » tayed s tesyunt« maca ». 

II) Asenfali s tira : (08) 

S... yettef tabrat, yeyra-tt. 

- Aru-d tiririt i yezmer ad tt-yazen i Tninna. 
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Tayri tamezwarut. 

Rziy-d si Lpari ad sseddiy ussan n usteefu di taddart ideg luley. D taddart ay hemmley; tqubel 
Merger, tekka-d nnig wasif n Ssunaam. Din i seedday iseggasen ezizen fell-i: Wid n tem?i. Ssikidey d acu 
i ibeddlen deg tzenqatin anda tturarey azal n 15 n yiseggasen aya. Yettili-d cwit n lferh ack-it ma tezzid 
yer yimukan i teggid, yas akken tiswiein-nni n zzhu jbant, yezzuyur-itent zzman di tikli-s. Tiqemit-ihin 
n ubrid, axxam n baba ameqqran, likul n taddart,.. Yalci izga-d gar wallen-iw, akken ad iyi-d-yesmekti 
ayen yezrin, akken dayen i yi-imekken ad idirey. 

Deg uxxam n yiwet n tnannatin-iw deg taddart i d-mlaley Lyas. Seg wasmi i nemyussan, nuyal ur 
nettemfaraq ara : Kra yellan nebda-t gar-aney. Ufiy-d ssebba ad seeddiy kra n wussan yur nanna i 
izedyen deg Bgayet, Ddiy yer temdint-a s wul yettfeggiden d lferh, imi i yi-tettunefk ad idirey kra n 
wussan d win ezizen fell-i. 

Lyas, ulac i as-iruhen. Maca, ula akken, yettruzu aqerruy-is akken ad yefru tirnsal n wiyad, ney 
akken ad asen-yekkes iyeblan, yef wannect-a i yebda la yi-ikeccem s ul, Yessen ad isel i wayen ara s- 
yini walbaed, ifehhem lecyal amek llan. Yessen ad iwessi. Mi ara yi-d-yesru yir asmekti ney yir awal, yef 
tayet n Lyas i yettazzal yimetti-w. 

Di Bgayet, nufa iman-nney: Ur zriy ara amek i fuken wussan-nni n usteefu. Tayri i d-ilulen gar- 
i d Lyas tewwi-yi, teglayes-i. Ussan i neseedda deg uhewwes di temdint, tama n lmcrsa, rrif n lebher... d 
wid ur zmirey ad ttuy. Amek ara ttuy aftis n Ticci! 

Kra n tmeddit akken, nuli s ufella n uxxam ad neqqim cit i ubehri, acku kra yekka wass d azyal, 
Abehri i d-yekkan seg yilel Agrakal, y ettawed-d yer-ney, d asemmad yettarra-d rruh. 

Ass aneggaru, ad as-cfuy. Yecna-yi-d yiwet n tayect n « Jeane Manson ». Acuyer d tayect 
yessehzanen am ta i yi-d-yettawi ? Ahat iyil ad yeffey aqerruy-iw mi ara uyaley yer Lpari ? 

Nemreggam ad nemyaru, nemyura tibratin. Yal wa yesmar-d ayen iwumi ihulfa di Ikayed. 
Nedder di lferh, yasnembaead. 

Said Chemakh, Tayri tamezwarut, deg TAMAZIFT TURA 
uttun 1, H. C. A., 2009, Alger, sb. 90- 92. 


Isestanen: 

Tigzi n udris : (12) 

1) Ini-d ayyer i themmel tminigt taddart-is ? 

2) Anida i yettidir Lyas ? 

3) Mmeslay-d yef ttbiea n Lyas. 

4) Amek i d-temyi tayri n Lyas deg wul n tminigt ? 

5) Muqqel inaw-a : « Seg wasmi i nemyussan, nuyal ur nettemfaraq ara : Kra yellan nebda-t gar-aney. Ufiy-d 
ssebba ad seeddiy kra n wussan yur nanna deg bgayet. Ddiy yer temdint-a s wul yettfeggiden d lferh, imi i yi- 
tettunefk ad idirey kra n wussan d win ezizen fell-i », 

- Bdu-t akka:« Seg wasmi i myussanen...» 

6) Muqqel:« Nemregg am ad nemyaru » 

- Beddel awal yettuderren s uknaw-is. 

II) Asenfali s tira: (08) 

Ales-d kra n tedyant i teddred, 

- Adris ad yeseu tizza n wullis. 
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tmurt, tezweg, tesea dderya, txeddem. 

Tigzi n 




2) Taninna tettidir deg uxxam n urgaz-is gar yimyaren d yilewsan; 
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Ttemsefhamen, itan deg iehna d taiwit. 




8x0.25 

3) Aktawal n ccfawat: nettu, temzi, tameddurt, yizri, cfaya, neseedda, 





nseffed, lebda. 
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- Yerna yur-t uqcic. 
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- D isem-ik i as-nefka. 
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- Ddiy d tislit. 
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- tikta ferzent, ttwafhament. 
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- amawai idda d usentel. 
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- imyagen ftin yer tmezra i ilaqen. 
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* tikta cuddent akken i ilaq. 
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- isuraz ttwasmersen akken i ilaq. 
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- tifyar bnant akken i ilaq. 
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- asemres n yiiugan n tezdawt tadrisant. 
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- asigez yettwaseqdec akken i ilaq. 
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- asemres n yixulaf, akken ur d-tettiii ara tallust. 
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- tettwafham tira. 
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- tella tallunt deg yal taseddart. 
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- yella ujerrid gar tseddart d tayed. 
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2) Lyas yettidir deg tmurt. 
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- Yessen ad isel i medden. 
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- Ifehhem lecyal akken llan. 




- Yessen ad iwessi. 
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4) D ttbica-nni-ines i iggan timinigt ad themmel Lyas. 
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5) Seg wasmi i myussanen, uyalen ur ttemfaraqen ara: Kra yeiian bdan-t 
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Bgayet Tedda yer temdint s wul yettfeggiden s iferh, imi i as-tettunefk 
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